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Editorial Members x 2 


Articles Near Eastern Prehistory: R. J. Braidwood 


The swing from food-collecting cultures to village-farming communities is 
still imperfectly understood. 


New Reference Nuclide: T. P. Kohman, J. H. E. Mattauch, A. H. Wapstra 


The use of 12C as the basis for a unified scale of nuclidic masses and 
atomic weights is proposed. 


George Malcolm Stratton, Social Psychologist: C. W. Brown 
News of Science United Nations Radiation Report; other events 


Book Reviews The Tao of Science; other books 


Reports Experimental Mucormycosis in the Healthy Rat: E. J. Josefiak and J. H.S. Foushee 1442 


Evidence for a Blue-Sensitive Component in the Retina of the Gecko, Oedura 
monilis: F. Crescitelli 


A Mechanism for Pyridine-Nucleotide-Dependent Dehydrogenases: 
J]. van Eys, A. San Pietro, N. O. Kaplan 


Production of Sterility in Mice by Deuterium Oxide: A. M. Hughes and M. Calvin 1445 


Dating of Zawi Chemi, an Early Village Site at Shanidar, Northern Iraq: 
R. S. Solecki and M. Rubin 


Nucleolar Chromosome in the Rust Fungus Scopella gentilis: M. M. Payak 


Histochemical Localization of Acid Phosphatase in Bone Tissue: 
F. Schajowicz and R. L. Cabrini 


Transmission of Internal Cork of Sweet Potato by the Cotton Aphid, Aphis 


gossypii Glover: E. J. Kantack, W. J. Martin, L. D. Newsom 
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1948—Early “point contact” transistor. 


The remarkable transistor observes its 10th birthday 


In 1948, Bell Telephone Laboratories announced 
the invention of the transistor. In 1958, the transis- 
tor provided the radio voice for the first United 
States satellite. 


To advance the transistor to its high level of 
usefulness, Bell Labs had solved problems which, 
in themselves, approached the invention of the 
transistor itself in scientific achievement. 


First, there had to be germanium of flawless 
structure and unprecedented purity. This was ob- 
tained by growing large single crystals—and creat- 
ing the ‘‘zone refining” technique to purify them to 
one harmful part in ten billion. 


The “junction” transistor, another radical ad- 
vance, spurred transistor use. Easier to design, lower 








in noise, higher in gain and efficiency, it became the 
heart of the new electronics. 


An ingenious technique for diffusing a micro- 
scopically thin layer on semiconductors was created. 
The resulting ‘diffused base” transistor, a versatile 
broadband amplifier, made possible the wide use of 
transistorized circuits in telephony, FM, TV, com- 
puters and missiles. 


In telephony the transistor began its career in 
the Direct Distance Dialing system which sends 
called telephone numbers from one exchange to 
another. 


For Bell System communications, the transistor 
has made possible advances which would have been 
impossible or impractical a brief decade ago. 


1958—Satellite transistor, 
incorporating 10 years of 
Bell Labs research and development. 
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answers on 
Ethylene 
Oxide 
Sterilization 
of Heat- and 
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materials 7 


WHY ETHYLENE OXIDE? 

As long as ten years ago, American Sterilizer 
researchers settled upon Ethylene Oxide (inerted 
with suitable diluents) as the agent of choice for 
the rapid and dependable sterilization of heat- or 
moisture-sensitive materials. Advances in such 
varied fields as pharmaceuticals, surgical supplies 
and packaging have greatly broadened the range 
of applications for which this versatile sterilizing 
agent is recommended. But they have also clearly 
signaled the need for a precise relationship be- 
tween such factors as temperature, humidity, 
pressure, exposure, concentration and diluents in 
effecting optimum conditions for each specific 
application. 
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American Sterilizer installation of large rectangular autoclave 
with automatic control for carboxide gas sterilization of heat- and 
moisture-sensitive materials. Routine sterilization with pres- 
sure steam is also accomplished automatically in this unit. Other 
tquipment available ranges from the 16’’x16’’x30” self contained 
Cry-O-Therm to 60’ x 66’’x 120” single- or double-door models. 


WHY AMERICAN STERILIZER? 

Our ten year study of the characteristics of 
Ethylene Oxide has been paralleled by an equally 
thorough development of instrumentation. As a 
result, American Sterilizer techniques and in- 
stallations are successfully serving an ever- 
widening range of industrial and commercial 
processes requiring the sterilization of heat- and 
moisture-sensitive materials. 

Because we have accumulated the largest body 
of data and experience in this field, we can advise 
you authoritatively. Because we offer the broad- 
est range of automatic equipment for standard or 
special application you enjoy significant benefits 
of economy and continuing efficiency. 


SEND FOR THIS FREE BASIC LITERATURE 


Basic literature on “Ethylene Oxide Sterilization for 
Industry” is available upon request. Engineers of our Scientific 
Division are ‘‘on call’’ for consultation on processes, 
techniques or packaging and Experimental and Pilot Plant 
facilities are available through our Research Division. » 


Write for Bulletin 1C-602 
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1952 
First 


Dr. Ivan W. Brown, Jr. 

Duke University School of Medicine and 
Rev. Basile J. Luyet 

Institute of Biophysics, St. Louis University 


Second 
Dr. Raymond Reiser and Dr. Hermann Schlenk 
Texas Agricultural Experiment Station 


Third 

Research team at Southern 
Regional Research Laboratory 
headed by Dr. Reuben O. Feuge 


1954 


First 

Prof. Robert K. Summerbell 
Northwestern University and 
Dr. James R. Stephens 
American Cyanamid Co. 


Second 

Two research teams: 

Dr. Robert W. Swick and Akira 
Kakao of Argonne National 
lelele lle mitt em rier ce 


First 
Dr. Erich Baer 
University of Toronto 


Second 

Dr. Lewis |. Gidez 

Brookhaven National Laboratory and 
Dr. Manfred L. Karnovsky 


Harvard Medical School Third 


Albert C. Nuessle 
Rohm & Haas and 
Russell F. Crawford, Jr 
Sharon Hill, Pa 


1955 


First 
Dr. Reed A. Gray 
Merck & Co 


Second 
Dr. Eugene P. Kennedy 
University of Chicago 





Wood and Dr. Per Schambye of 
Western Reserve University 


Third ; in lhe oyplicalion vA Gigecrine oe Glgerrine devivaltod 


“QS 


Dr. Henry A. Sloviter 
University of Pennsylvania 


Sst floard. : fr oulslanding nescarch accomplishment Tird 


Or. Karl H. Lauer 
University of Alabama 


G@LYCERERENE PRODUCERS AKBBOTTATION 


1956 
First 


Dr. Herbert J. Dutton, U. S. Dept. of Agriculture 
Second 

Dr. Donald Zilversmit, University of Tennessee 
Third 

Dr. Stanley G. Knight, University of Wisconsin 


1957 
First 


Dr. James L. Tullis, Harvard Medical School 
Second 

Guido V. Marinetti, University of Rochester 
Third 


C. G. Youngs and Henry R. Sallans, National Research Council of Canada 





inviting nominations for the 


1958 GLYCERINE RESEARCH AWARDS 


FIRST AWARD . - $1,000 


These annual awards were established in 1952 to recognize 
research leading to new and improved applications of glyc- 
erine and glycerine derivatives. Award winning work may 
deal with the chemical, physical or physiological properties 
of these materials; with actual or projected uses; or with sci- 
entific principles likely to stimulate future applications. 
Originality in extending the usefulness of glycerine into new 
fields will receive special consideration. 


BASIS OF ENTRY —These awards are open to any individual 
in the United States ‘or Canada engaged in research, either in 
industry or with government or educational institutions. En- 
tries by research teams of two or'three associates are eligible. 

First consideration will be given to work which has come 


Properties 
HYGROSCOPICITY ¢ STABILITY 


SOLVENT POWER « VISCOSITY 
NONVOLATILITY ¢ NONTOXICITY 


TASTE ¢ COMBINING WEIGHT 


GLYCERINE PRODUCERS’ ASSOCIATION > 
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SECOND AWARD . 





THIRD AWARD . 


to a clear-cut point of accomplishment during the current 
year; but work carried on in previous years, the significance 
of which has been confirmed by commercial application in 
1958, also will be eligible. 

Entries will be judged by a committee of three persons of 
outstanding reputation and scientific background, having no 
connection with the Association or its members. 


METHOD OF NOMINATION—Nominations must be made on 
the official entry blank, which may be obtained by writing to: 
Awards Committee, Glycerine Producers’ Association, 295 
Madison Avenue, New York 17, N. Y. 

All norninations for the 1958 awards must be received by 
November 1, 1958 to be eligible. 


Applications 
HUMECTANT ¢ CARRIER 


SOLVENT ¢ LUBRICANT 
SOFTENER ¢ EMOLLIENT 


ANTI-FREEZE « ALKYD BASE 


295 MADISON AVENUE, NEW YORK 17, N. Y, 
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) Seitz | first In precision optics 


PRADO 
MICROPROJECTOR 


The extreme brilliance, clarity and defini- 
tion in screen images from the well-known 
PRADO make it readily convertible from 
standard 2x2” (Model 500) or 23%4"x2%4” 
(Model 66) slide projector to microprojector. 


This portable unit may be carried easily 
from room to room and used wherever 
there is an electrical outlet. Light from the 
500-watt lamp, projected through as- . 4 
pheric condensers in the blower-cooled PRADO, os microprojector 
PRADO, gives an image quality ideal for 
use in classroom or conference room. 





For microprojection, the special micro- 
attachment simply slides onto the power- 
condenser housing. The attachment 
provides an object stage and adjustable 
condenser lens with helical focusing. A 
similar attachment is available which 
allows the stage to be placed in a horizon- 
tal position to accommodate wet mounts. 
The revolving nosepiece holds three objec- 
tives: 3.5x, 10x, and 25x. The high power 
objective is equipped with a spring- 
loaded mount. PRADO, as standard slide projector 20287 





A reputation for integrity and a tradition of service have led thousands of scientific 
workers to bring their optical problems to Leitz. If you have problems in this field, 
why not let us help you with them? 
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E LEITZ, INC., Dept. sc-6 
| 468 Fourth Avenue, New York 16, N.Y. | 
| l 
Please send me the Leitz brochure. 
See your Leitz dealer and examine these Leitz | 
instruments soon. Write for information NAME | 
| STREET. 
| | 
city ZONE STATE ; 
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E LEITZ, INC., 468 FOURTH AVENUE, NEW YORK 16, N.Y. 
Distributors of the world-famous products ‘of 
Ernst Leitz G.m.b.H.,Wetzlar Germany- Ernst Leitz Canada Ltd. 
LEICA CAMERAS - LENSES - MICROSCOPES > BINOCULARS 
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VINTHHAOZINOS 


New and Recent books from Pergamon on 


BIOLOGY, ZOOLOGY, BOTANY 


MORPHOGENESIS: THE 
ANALYSIS OF MOLLUSCAN 
DEVELOPMENT 


by Chr. P. Raven, Ph.D., Fellow of the Royal 
Netherlands Academy of Sciences. Professor 
of Zoology, University of Utrecht, Netherlands. 


International Series of Monographs 
on Biological Sciences 


MORPHOGENESIS: THE ANALYSIS OF 
MOLLUSCAN DEVELOPMENT has been 
adopted as a reference book for the Internationa] 
Course on Experimental Embryology being held 
at the Hubrecht Laboratory. Utrecht from Apri! 
to October 1958. This book is based on a series 
of lectures given by Dr. Raven to advanced 
biology students at the University of Utrecht 
Both descriptive and experimental molluscan 
development are covered 

Dr. Raven’s monograph is centered around the 
causal analysis of morphogenesis, and its 
method of presentation and treatment is new 
Cytological and cytochemical aspects of 
development have been especially emphasized 
and the literature on cytochemical and 
experimental embryological investigations on 
molluses during the last half century has been 
fully listed. No other work of this kind on the 
subject exists, and the author in his monograph 
reflects the present state of knowledge, as well as 
marshalling known facts so that they illustrate 
existing hypotheses and lead the reader to 
formulating new experiments. 


287 pp. Mus. Cloth boards Price $10.00 


SPIDERS, SCORPIONS. 
CENTIPEDES AND MITES 


by J. L. Cloudsley-Thompson, M.A., Ph.D. 
(Cantab), F.R.E.S., F.L.S., Lecturer in 
Zoology, King’s College, University of London. 


Although there are a number of works on the 
morphology and systematics of many of these 
animals, there is no readily accessible account of 
their ecology and natural history. In these days 
of specialization the combination of physiology 
with ecology is an especially useful type of 

be sams sare This book consists of a number of 
chapters devoted to different groups of animals, 
the chapters themselves consisting of a brief 
outline of the classification and distribution of 
the group, followed by detailed accounts of their 
general behavior, food and feeding habits, 
enemies (predators and parasites), courtship 
and mating habits, reproduction and growth 
stages. It is documented with bibliographies 
that also contain references to publications that 
can be used for the identification of specimens 
and supplied with a glossary and indexes. 
Various tropical groups, such as scorpions and 
solifugae, are included not only for complete- 
ness, but because they are of interest for 
purposes of comparison and will make the book 
useful to students, research workers and 
amateur naturalists. 


225 pp. Cloth boards Price $9.00 








SYMPOSIUM ON 
INFORMATION THEORY 
IN BIOLOGY 


Edited by Hubert P. Yockey, Ph.D., Assistant 
Director, Health Physics Division, Oak Ridge 
National Laboratory, assisted by 

Robert L. Platzman, B.S., M.S., Ph.D., 

and Henry Quastler, Ph.D. 


This book collects the papers given ata 
Symposium on Information Theory in Health 
Physics and Radiobiology held at Gatlinburg, 
Tenn. in October 1956. The papers—hoth 
theoretical and experimental, involving, in 
general, the application of information theory to 
biology—are written by active workers in the 
field and present new research, Written 
especially for the biologist, they should 
stimulate further research. 

A special feature of SYMPOSIUM ON 
INFORMATION THEORY IN BIOLOGY is its 
application of quantitative ideas of information 
theory to biological problems such as storage, 
transfer and destruction of specificity. Among 
the specific applications are those made to 
protein structure and formation and to radio- 
biology and gerontology. Some problems are 
included in the first part of the book. 


500 pp. Cloth boards In preparation 


THE PHYSICAL 
FOUNDATION OF BIOLOGY: 
AN ANALYTICAL STUDY 


by Walter M. Elsasser, Scripps Institution 
of Oceanography 


The author discusses the problem of the 
foundations of biology from the point of view of 
a mathematical physicist. Dr. Elsasser, himself 
a theoretical physicist, has devoted much 
thought to this problem in order not to violate 
either the facts or the spirit of experimental |. 
biology, and his philosophical attitude in this 
inquiry is positivistic and operational. 

The approach taken in “The Physical Foun- 
dation of Biology” was only made possible by a 
threefold development in theoretical science that 
has occurred in recent years; the background of 
the book is taken from the theory of automata 
(ofter designated as computers), the theory of 
information (mainly developed in communica- 
tion engineering) and the theory of microscopic 
measurement in the atomic and molecular 
domain (based largely on quantum mechanics). 
The author shows that many interesting 
questions can be raised for biology on the basis 
of increased understanding of the above-named 
three subjects. 


Est. pages 216 Lllus. Cloth boards Price $4.75 
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SS-1, SS-1A Superspeed 
Angle Centrifuges 


SS-2 Vacuum-Type Centrifuge 


SS-3 Push-Button Automatic 
Superspeed Centrifuge* 


SS-4 Enclosed Superspeed 
Centrifuge* 


Superspeed Refrigerated 
Centrifuge 


“Szent-Gyorgyi & Blum” 
8-Tube Continuous Flow 
System* 


Type GSA Large Capacity 
Rotor 


Type SU Particle Counting 
Rotor 


Type HS Field-Aligning Swing- 
ing Cup Rotor 


Small, Medium and Large 
Angle Centrifuges 


Omni-Mixer (Homogenizer) 


“Porter-Blum” Ultra-Micro- 
tome* 





oy 





ion for large volume 


SERVALL “SZENT-GYORGY! & BLUM” 8-TUBE CONTINUOUS-FLOW SYSTEM* — the 
centrifuge development of the year — solves the widely-discussed problem of harvesting 
small amounts of precipitate from large volumes of solution. Precipitate is collected 
directly in one, two, four or eight tubes while supernatant is expelled into adjacent 
container. Time-consuming batch operations are no longer required. Flow-Rate in excess 
of 200 mi per minute speeds operation. Stainless steel construction. 


SERVALL SS-3 AUTOMATIC PUSH-BUTTON SUPERSPEED CENTRIFUGE* brings to the Super- 

speed Range automatic acceleration to pre-set speed, plus dynamic braking. Accom- 

modates SS-34 Rotor (8 x 50 ml, 17,000 RPM, 34,800 x G) and large-capacity GSA Rotor 

(6 x 295 ml, 14,600 x G) — both with sealed covers. Other versatile rotors are available 

and in development. Designed for Continuous Flow. Servall Gyro-Action Self-Centering 

poten sets new standards of performance. Armor-plate construction of Rotor 
amber. 


SERVALL SS-4 ENCLOSED SUPERSPEED CENTRIFUGE* has same rotor versatility as SS-3 
and same Gyro-Action Drive, but is manually controlled. 


Both the SS-3 and SS-4 have the unique SERVALL Noise-Suppression and Dual Cooling 
Systems, Safety Interlock to break circuit should rotor-imbalance occur, Direct-Reading 
Tachometer-Ammeter, Timer, Remote-Control facility, and Low Silhouette for convenient 
accessibility. 





~ $$-3. AUTOMATIC CENTRIFUGE 


Write for bulletin SC-61KS 


*Patented USA 
Sole Canadian Distributor: Cave and Company, Ltd., Vancouver, Edmonton and Toronto Foreign Patents Pending 


Since 1943, the 
world’s largest 
Manufacturer of 
Superspeed Centrifuges 





20 JUNE 1958 


1415 










SAFE 


for use in 
Class I, Group D locations! 


INTERNATIONAL 
a 42 EXPLOSION-PROOF CENTRIFUGE 


f Listed by Underwriters’ Laboratories and 
the Canadian Standards Association, this 
Size 2 Model EXD Centrifuge has explosion- 
proof % hp motor, control housing and 
electrical fittings. So, it’s safe for use in all 
Class 1 Group D atmospheres. This model 
accommodates all heads and other accessories 
used in the International Size 2 Centrifuge 

Ni, and with corresponding speeds and forces, 


for centrifuging 
infectious materials! 


INTERNATIONAL 
SEALED ACCESSORIES 


Developed for the U.S. Army Biological 
Warfare Laboratories, Fort Detrick, Maryland, 
International Sealed Accessories are now being 
used for centrifuging TB sputum, fungi and 
other infectious materials without risk of 
contaminating centrifuge and surrounding air. 
New, enlarged line includes cushioned 
Duralumin cups and stainless steel shields 
with air-tight screw-on covers for holding all 
standard centrifuge bottles and tubes. 








What is your special centrifuging problem? 


International, with its problem-solving experience since 1901, has 
created new Centrifuges and Accessories for better, faster and safer 
performance. Designed with operational safety a foremost considera- 
tion, each Centrifuge and each piece of accessory equipment bears the 
IEC seal of quality and is carefully overload tested. 

There is no finer combination than genuine International accessories 
in an International Centrifuge. 


International Equipment Co. 





1219 SOLDIERS FIELD ROAD, BOSTON 35, MASS., STadium 2-7900 
International — your dependable source for centrifugal force ' 
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Members x 2 


Professors sometimes remark that the university would be an ideal place 
if it were not for the students. But no one ever makes such quips about an 
association. They may complain about the officers, or the policies, the pub- 
lications, or the meetings; they may dislike some of their fellow members; 
but everyone agrees that an association is the members who comprise it. 
Within rough limits, the rate of growth of membership is a function of the 
usefulness of the association, and, again within rough limits, an increase in 
membership allows the association to be of greater service to its member- 
ship, for the cost of operation increases less rapidly than does the number 
of members. 

AAAS membership has shown marked growth since its founding 110 years 
ago, and had a big spurt in the years surrounding the centennial celebration 
in 1948. A well organized membership drive increased the total from 29,000 
in 1946 to 45,000 in 1949. Then came a slack period; from 1950 through 
1954 the annual increases were small, and totaled only 4000 in the five-year 
period. Since 1954, however, there has been an upturn, with a gain of 7000 
in the past three years. 

The Board of Directors has decided that a substantial further increase 
is in the interest of all members and that this year, when the Association 
completes its 110th year, is a good time to make a special effort to increase 
the membership. Accordingly, each member was recently mailed a letter 
requesting him to invite one or more of his nonmember colleagues to join 
the Association. The every-member-get-another-member idea is more than 
a membership-drive gimmick; scientists who are already members are the 
best judges of who among their colleagues would find AAAS membership 
most profitable, and experience shows that their nominees are likely to join. 

The members of any association must decide what the admission re- 
quirements will be. Some societies set quite specific requirements in terms 
of education or experience; others welcome anyone who is sincerely inter- 
ested in the association’s objectives and activities. The AAAS followed the 
British Association in adopting the latter policy. Thus anyone who is sin- 
cerely interested in the advancement of science and who wishes to receive 
Science is eligible for membership. 

There are, of course, other reasons than the receipt of Science for joining 
the AAAS, yet that is the most frequent and tangible advantage of mem- 
bership. It is an advantage that is also enjoyed by a considerable number 
of nonmembers, for sample surveys of readers have consistently shown that 
the number of readers is about twice as large as the number of subscribers. 
These nonmember readers are a good potential source of additional mem- 
bers, for their active interest in one aspect of the Association’s program has 
already been demonstrated. 

The letter that the Board of Directors sent to all members not only in- 
vited each to nominate a new member but also urged him to encourage 
his nominee to accept the invitation to join. Early returns indicate a large 
response, but there are still many members to be heard from. This editorial 
is a reminder that the invitation was seriously meant; we hope that the 
members will nominate a vefy substantial number of new members. This 
editorial is also an invitation to readers who are not members. An appli- 
cation form is printed on page 1450. Nonmembers who are interested in 
the objectives and activities of the AAAS are invited to use it—D.W. 
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CURRENT PROBLEMS IN RESEARCH 














Near Eastern Prehistory 


The swing from food-collecting cultures to village- 
farming communities is still imperfectly understood. 


The Near East (or Middle East—I 
have no preference) is traditionally 
taken to mean the area that stretches 
from the Libyan flanks of Egypt to in- 
clude all of southwestern Asia as far as 
the rim of the Baluchi Hills, which over- 
look the Indus Valley. The Indus itself, 
parts of Transcaspian Turkestan and 
Transcaucasia, and even Greece and the 
Sudan might also be included, but this 
is not usual. The geographic core of the 
area is the drainage basin of the twin 
rivers, the Euphrates and Tigris, and the 
highlands and plateaus which immedi- 
ately flank this drainage basin (Fig. 1). 
In this sense, the Nile and Indus basins 
lie on the western and eastern boun- 
daries of the core area, as do the Medi- 
terranean, Black, Caspian, and Red seas 
and the Indian Ocean (/). 


The Area and Its General Problems 


Since all human prehistory is re- 
stricted to the Quaternary period, it is 
sufficient to say that the Pleistocene 
physiographic history of the area has 
been essentially one of superficial ero- 
sion and deposition, sometimes on a 
large scale (2). The area shows traces 
of such world-wide climatically deter- 
mined features as high marine and river 
terraces and localized glaciation in the 
higher mountains, but the over-all struc- 
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tural geography and the positions of the 
major land masses and seas were essen- 
tially set in pre-Pleistocene times. It now 
appears that extreme climatic change 
during the late glacial to early postgla- 
cial range of time was not the important 
factor in the appearance of plant and 
animal domestication. C. E. P. Brooks’ 
much quoted (3) “propinquity theory,” 
which attempted to explain the appear- 
ance of food production through the 
concentration of men, plants, and ani- 
mals in oases and river valleys as the 
Atlantic rain winds withdrew northward 
at the end of the last glaciation, is no 
longer tenable (4). 

Unfortunately the geochronological 
details of Pleistocene events in the Near 
East may not yet be directly equated 
with those of western Europe, save in a 
most general way. This lack of inter- 
continental geochronological precision al- 
lows differences of opinion among pre- 
historians about how this or that range 
of Pleistocene artifacts in the Near East 
may be related to more or less similar 
types in Europe. Sometimes these dis- 
agreements have bearing on the con- 
struction of grand syntheses of culture- 
historical evolution (5). 

For the prehistorian—for any culture- 
historian for that matter—the area was 
the scene of three great culture-historical 
events. 

1) The earliest appearance (on pres- 
ent evidence, if we take the more prob- 
able geochronological long view) of the 
blade-tool tradition. This relatively so- 
phisticated set of habits in the prepara- 
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tion of long parallel-sided flint tools 
seems to have been roughly coincident, 
in Europe, with the appearance of ana- 
tomically modern men, about 40,000 
years ago. The Palestinian (“nonclassic” 
or “sapiensized”) Neanderthals may be 
regarded as ancestral to modern men 
(6), and the blade-tools make a tenta- 
tive appearance in the Syrian and Pales- 
tinian stratigraphy even earlier than do 
these unspecialized physical types. It is 
not impossible, therefore, that the gen- 
eral Near Eastern area was the focus of 
differentiation and eventual spread of 
anatomically modern man and of his 
earliest characteristic habits in the prep- 
aration of flint tools. 

2) The earliest appearance of the set- 
tled village-farming community, based 
on small-grain agriculture and animal 
domestication, about 10,000 years ago. 
The word agriculture is here used in a 
more restricted sense than that given it 
by Sauer (7). This was Childe’s (8) 
“food-producing revolution” par excel- 
lence, and its consequences were mo- 
mentous. It is probably very difficult for 
us now to conceptualize fully (or to ex- 
aggerate) the consequences of the first 
appearance of effective food production. 
The whole range of human existence, 
from the biological (including diet, 
demography, disease, and so on) through 
the cultural (social organization, poli- 
tics, religion, esthetics, and so forth) 
bands of the spectrum took on com- 
pletely new dimensions. 

3) The earliest appearance of urban 
civilization, first in alluvial Mesopo- 
tamia, about 5500 years ago, and only 
slightly later in Egypt. This is usually 
categorized archeologically by certain re- 
claimable artifactual criteria (9) such as 
cities, monumentality in art and archi- 
tecture, public works, and writing, but 
the general social and cultural implica- 
tions of the achievement were even 
broader (J0). In fact, there is no gen- 
eral agreement with Childe in consider- 
ing this step a further “revolution” on 
technological-economic grounds alone 
(11; 12, p. 72). Civilization appeared as 
a special intensification of cultural ac- 
tivity which effective food production 
made possible, but it was not necessarily 
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the predetermined consequence of food 
production. 

The subject matter of this article does 
not include the third event, which needs 
delineation of its own, requiring far 
more space than is available here. Nor 
shall I examine here the other experi- 
ments in the achievement of effective 
food production and of civilization which 
occurred, at slightly later times, in other 
parts of the world. 

It will quickly become apparent that 
the reclamation and interpretation of 
the culture-historical evidence for Near 
Eastern prehistory is only in its infancy. 
The broad outline and the major prob- 
lems are beginning to come into focus, 
and the research tools are being sharp- 
ened, but we still have a very long way 
to go. In the range of time we deal with 
here, each of the levels of culture in- 
volved required a very intimate balance 
with its environment. Superficially, it 
does not seem necessary for our own cul- 
ture to maintain such a balance, due to 
vastly more sophisticated means of pro- 
duction, transportation, and distribution. 
But the expert in prehistoric archeology 
faces the duty of reclamation and inter- 
pretation in two realms: culture history 
and natural history. He will have been 
trained, more or less well, to cope with 
and be thoughtful about the evidence 
for culture history, and this in itself is 
a full-time job and more. But archeolo- 
gists’ excursions into natural history have 
usually ended in disaster; evidently 
competence in the biological and earth 
sciences also demands a full-time com- 
mitment! (/3). 

During our last (1954-55) field season 
in Iraqi Kurdistan, for work on the prob- 
lem of the appearance of the settled vil- 
lage-farming community, we were en- 
abled (/4) to take out a skeleton team 
of natural scientists: a botanist, a geolo- 
gist, a radiocarbon and ceramic-soils 
technician, and a zoologist. What we 
learned together, in daily communica- 
tion in the area itself, about the recon- 
struction of an ancient environment 
doubtless marks a new departure in the 
study of prehistory. It is probably also 
worth saying that such teamwork be- 
tween archeologists and natural scien- 
tists is not without contemporary im- 
portance. Both the Israeli and Iraqi 
governments are utilizing such teams in 
gaining knowledge about how ancient 
irrigation and land-usage patterns func- 
tioned (and eventually failed to func- 
tion) in making their plans for modern 
land-reclamation projects (15). What is 
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important for our present purposes, how- 
ever, is that the archeologist (both in the 
range of prehistory and of conventional 
ancient history, for that matter) is faced 
with problems which have dimensions 
that go into sciences far beyond his 
competence. A joint attack on these 
problems, with at least some field par- 
ticipation and the establishment of easy 
communication with interested natural 
scientists, does pay off handsomely. 


Pleistocene Prehistory of the Near East 


The basis for subdivision of earlier 
Pleistocene times is somewhat confused, 
but a working definition might be that 
the lower Pleistocene proceeds from the 
end of the Villafranchian fauna to the 
end of the Mindel glaciation. The mid- 
dle Pleistocene runs thence to the end 
of the Riss glaciation, and the upper 
Pleistocene runs from the Riss/Wiirm 
interglacial to about 10,000 years ago. 
Fleisch (16) assigns a few rolled flint 
tools to the +45-meter marine terraces 
near Beyrouth, Lebanon (which some 
authorities take to be late lower Pleisto- 
cene), but a general lower Pleistocene 
occupation of the Near Eastern area is 
not yet evidenced. Even middle Pleisto- 
cene flint-tool occurrences, again on ma- 
rine terraces of the east Mediterranean 
littoral and on the highest Nile terraces 
yet examined, have only geological (not 
archeological in the sense of “living 
site”) context at best. There is little 
question but that men, who prepared 
their flint tools according to the persist- 
ing habits of both the core-biface and 
flake-tool traditions (17, 18), had al- 
ready arrived in the Near East by mid- 
dle Pleistocene times, but we have, so 
far, little knowledge of their culture his- 
tory. Really early traces of Pleistocene 
men, such as have been found in south- 
ern and northwestern Africa, have not 
yet been noted in the Near East. 

In the geochronological long view (see 
above, and 5), the archeological se- 
quences in several caves near the east 
Mediterranean littoral began to be de- 
posited early in upper Pleistocene times, 
if not with the recession of the Riss 
glaciation itself. An excellent sequence 
from fossil springs in the Kharga Oasis 
west of the Nile (19) parallels the lit- 
toral sequence in its earlier ranges, and 
the tools from the Nile terrace fit this 
same picture in a general way. On both 
sides of Suez there were fluctuations in 
utilization of various types of tools: 





coarse flake-tool industries (Tayacian), 
developed core-bifaces (Acheulean and 
Micoquian), and developed flake tools 
(Levalloiso-Mousterian, and so on). 
Clark Howell’s (20) detailed synthesis 
of these developments will soon be avail- 
able. 

Three remarkable things appear in 
our present knowledge of the earlier 
portion of upper Pleistocene times in the 
Near East. The first is the tentative oc- 
currence of the blade-tool tradition, in 
the Tabun cave on Mount Carmel, in 
contexts which include Acheulean core- 
biface tools; blades also appear in the 
Yabrud cave near Damascus soon there- 
after. The second is the appearance, in 
the just-subsequent Levalloiso-Mouster- 
ian levels on Mount Carmel and in 
nearby caves, of fossil men who show 
a trend toward anatomically modern 
morphology (6). The third is the ap- 
parent long persistence, in Egypt and its 
environs, of the Levalloiso-Mousterian 
industries, after—at the end of the earlier 
subphase of the upper Pleistocene—the 
blade-tool tradition had taken over in 
southwestern Asia. If the geochronology 
is as we expect, the early appearance in 
southwestern Asia of the blade-tools and 
of human beings with anatomical tend- 
encies toward modern man (at a time 
when “classic” Neanderthal man was 
flourishing in western Europe) makes 
this area a focus of some interest. There 
is not, of course, complete agreement 
that either the blade tools or anatomi- 
cally modern men did first appear in 
the area (6). The long persistence and 
diminution in size of Levalloiso-Mous- 
terian tools in Egypt remain inexplicable 
in the light of our knowledge of south- 
west Asia, but this trend parallels what 
happened in the rest of Africa. There is 
some promise that work in caves in Libya 
(21) may help elucidate the Egyptian 
situation, which is still poorly known for 
later upper Pleistocene times. 

Traces of the earlier aspects of the up- 
per Pleistocene are now being recovered 
in Iran and Turkey and in the Tigris- 
Euphrates basin. A typologically quite 


Fig. 1. Map of the core area of the Near 
East in prehistoric times, showing the po- 
sitions of sites for which radiocarbon de- 
terminations are available and of certain 
other key sites. Modern cities are under- 
lined and designated with an open circle 
(for example, O Baghdad). The “hilly- 
flanks” natural habitat zone follows an arc 
from Kurdistan to north of the city of 
Diyarbekir, to Cilicia, and thence down 
the Syro-Palestinian littoral. 
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early open site, Barda Balka in Iraqi 
Kurdistan, worked by the Iraq-Jarmo 
project staff for the Iraqi Directorate 
General of Antiquities (22, 23), yielded 
tools of the earliest of the standardized 
traditions—the pebble tools—along with 
upper Acheulean core-bifaces and a 
flake-tool facies. Howe compares the in- 
dustry, on typological grounds, with so- 
called “lower paleolithic” occurrences in 
both northwest Africa and in the Punjab, 
and Wright suggests that its geochrono- 
logical position is probably contempo- 
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raneous with the onset of the Wiirm gla- 
ciation. Core-bifaces and earlier aspects 
of the Levalloiso-Mousterian fiake tools 
are reasonably common .surface finds in 
the core of southwestern Asia, as they 
are on its Mediterranean littoral. The 
cave sequences in the interior, with the 
exceptions of the core-bifaces at the bot- 
tom of Jerf Ajla, near Palmyra (24), be- 
gin with a developed Levalloiso-Mous- 
terian industry. This industry, first dis- 
covered by Garrod in Iraqi Kurdistan in 
1928, has since been tested in several 





" . 


Fig. 2. Site of the Zarzi cave (late or food-collecting era of the food-gathering stage) in 
the intermontane valley south of the Dukan Gap, Iraqi Kurdistan. 





Fig. 3. The Palegawra cave (late or food-collecting era of the food-gathering stage) in 
the Bazian intermontane valley, Iraqi Kurdistan. 
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caves by the Iraq-Jarmo project (B. 
Howe, 23, 25), and Solecki (26) has re- 
covered the remains of several fossil 
men in the same horizon at the Shanidar 
cave. It appears to at least some human 
paleontologists that the physical types 
involved are of the Mount Carmel rather 
than the European “classic” Neander- 
thal type. 

As time went on in the upper Pleisto- 
cene, blade tools began to make a more 
persistent appearance in the higher lev- 
els of the caves along the east Mediter- 
ranean littoral. The now developed Le- 
valloiso-Mousterian flake-tool industry 
began to include blade-tools and a pecu- 
liar long, thin flint point, and this hori- 
zon is the earliest of a six-phase develop- 
mental scheme, proposed by Neuville 
and followed by Dorothy Garrod (27), 
although the latter prefaces the scheme 
with a “phase 0.” The details of this 
“upper paleolithic’ sequence are not 
critical for our present purposes; it is 
enough to say that the Levalloiso-Mous- 
terian industry is completely superseded 
by the developing blade-tool industries 
and that microbladelets (microliths) 
presently appeared. Garrod believes that 
the sixth or Kebaran phase was imme- 
diately followed by the Natufian; this 
point is not completely clear from the 
evidence, but I do feel justified in con- 
sidering the Natufian postglacial in time. 

The general cultural picture is still not 
so well known as that for the roughly 
equivalent range in western Europe. It 
does, however, suggest the same transi- 
tion from an earlier, more “natural” 
food gathering to a more intensified col- 
lecting type of activity. Two interesting 
remarks of Garrod’s might summarize 
this six-phase range; (i) the climate and 
fauna of the littoral changed very little 
in latest upper Pleistocene times, and 
in the immediately succeeding range— 
which Haas (28) assesses as being essen- 
tially modern; and (ii) with the speed- 
ing up of change and development, de- 
tailed similarities between the blade-tool 
sequences of western Europe and the 
Near East need not be expected, as cul- 
tural evolution now starts to outstrip 
diffusion (29). 

Strangely, there is not yet a radiocar- 
bon date for this late glacial range in the 
littoral. 

Even within the interior of southwest- 
ern Asia, there were blade-tool indus- 
tries differing from those of the littoral. 
In Iraqi Kurdistan (Figs. 2 and 3) the 
Zarzian “extended Gravettian” industry, 
with microliths (23, 27, 30), is known 
now to be prefaced at Shanidar by the 
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earlier Baradostian industry (26, 30). 
The Baradostian has two radiocarbon 
dates (31): 29,500 + 1500 years (sample 
W-178), and older than 34,000 years 
(sample W-180). The base of the Zar- 
zian at Shanidar is dated at 12,000 + 400 
years, or about 10,000 s.c. (sample 
W-179). A new date of about 8650 B.c. 
(sample W-667) for the upper part of 
the Zarzian at Shanidar is now an- 
nounced (3/a). Howe finds it increas- 
ingly impressive, as more caves are tested 
in Kurdistan, that no post-Zarzian mate- 
rials have appeared in caves (save the 
oddments left by occasional transients). 
Evidently the transition to year-around 
open-settlement living immediately fol- 
lowed the Zarzian range. Reed’s (23) 
preliminary examination of the faunal 
remains from several Zarzian horizons 
has convinced him that an essentially 
modern climate had already been estab- 
lished. 

On the eastern flank of the core area, 
in Afghanistan, the Kara Kamar cave 
has yielded blade tools and steep scrap- 
ers with radiocarbon dates comparable 
to those of the Baradostian (24), but a 
developmental sequence in the area is 
not yet available. To the west, in the 
Libyan cave in Haua Fteah (2/), on the 
other hand, blade tools appear to have 
arrived late; this seems to be in keep- 
ing with the curious flake-tool conserva- 
tism noticed earlier for Egypt. 

There are doubtless at least several 
disconformities (for which industries 
have yet to be discovered and interca- 
lated) in the archeological sequences of 
the Lebano-Palestinian littoral and of 
Iraqi Kurdistan. These are, so far, the 
only areas known in any detail. While 
there is a gratifying increase in the at- 
tention now being given to the climatic 
and environmental history of the late 
Pleistocene to early postglacial time 
range in the area (H. E. Wright, Jr., 23; 
32), it appears increasingly certain that 
much more effort will have to be given 
to the reconstruction of the natural his- 
tory of the region. It might be said in 
this connection that a liberalization—in 
the interest of prehistory, of the national 
antiquities laws of some of the countries 
in the Near East would stimulate more 
field research. Many of these laws had 
as their purpose the very justifiable pre- 
vention of exploitation, by foreigners, of 
spectacular sites of the historic range, 
but the laws have been applied to the 
detriment of prehistorians and their col- 
leagues in the natural sciences (who 
need to study materials in their home 
laboratories) (33). But enough is al- 
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Fig. 4. The Karim Shahir open site (era of incipient cultivation) in the intermontane 
valley of Chemchemal, Iraqi Kurdistan, above white bluff, center. 


ready known of parts of the area to sug- 
gest that, at least in its upper Pleistocene 
range, it will yet yield answers to many 
of the more meaningful questions about 
how man became what he was ten thou- 
sand years ago. 


Postglacial Prehistory 


There is increasing agreement among 
some geologists (34, 35) that the late 
glacial to early postglacial time bound- 
ary, in what is now the North Temper- 
ate Zone, is to be set at about 10,000 
years ago, or 8000 B.c. (36). There is 
also an increasing number of radioactive 
carbon dates for sites in the era of the 
settled village-farming communities in 
the Near East which show that this era 
must already have been established by 
about 9000 years ago, or 7000 s.c. Be- 
tween the earliest village sites known to 
us and such terminal Pleistocene indus- 
tries as the Kebaran and the Zarzian, 
mentioned above, there are clear hints 
of a range of materials probably best 
conceived of as the traces of incipient 
cultivators (37). If Solecki’s single radio- 
carbon date for the beginning of the Zar- 
zian is essentially correct (sample W-179, 
12,000+400 years before the present) 
and some time is allowed for the flour- 
ishing of this industry [as the newly an- 
nounced date of sample W-667 suggests 
(31a)] and of its possible Kebaran 
equivalent, then the sites (Fig. 4) of 
the incipient cultivators probably were 
in use about 10,000 years ago, or 8000 


B.c.—at the onset of early post-glacial 
times. Within a thousand years, this ex- 
perimental cultivation and—in the Kurd- 
ish area, at least—year-around life in the 
open were succeeded by the settled vil- 
lage-farming community. 

The chronology suggested in the above 
sketch—the correctness of which is not 
yet guaranteed—could not have been 
given prior to January of 1958 and de- 
pends primarily on a new but modest- 
sized cluster of radiocarbon dates, from 
samples in northern Iraq and from two 
sites on the littoral, counted by Meyer 
Rubin of the U.S. Geological Survey in 
Washington (38). Unfortunately, all the 
problems of the “geobiochemical” con- 
tamination of radiocarbon samples, be- 
fore they reach the counter, beset the 
use of this and several other series of 
radiocarbon dates from the Near East. 
In Figs. 5 and 6 are plotted the avail- 
able radiocarbon dates for the Near East 
‘save for samples W-667 and W-681 
(31a) |, each date being shown as a time- 
bar to indicate the counter’s plus-minus 
factor. It is clear that at the present mo- 
ment (and this will be true until many 
more samples are counted, from many 
more different sites), the available fabric 
of radiocarbon dates can give us no more 
than a general indication of the late pre- 
historic time ranges of the area. This 
will throw us back primarily upon our 
old-style typological assessments of the 
comparative archeological stratigraphy 
(39) of the various sites in the area. To 
these assessments we may then add our 
own judgments of the dating probabili- 
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ties based on the general pattern of the 
radiocarbon dating fabric. For.the Near 
East, at least, the cutting edge of radio- 
carbon dating as a research tool is still 
blunt because of our difficulties with the 
“geobiochemical” contamination factor. 
Understanding of this contamination fac- 
tor will demand competences in a mid- 
dle ground lying between archeology and 


nuclear physics, which badly need to be 
developed. 

The chronological sketch at the begin- 
ning of this section was made by select- 
ing a cluster of three radiocarbon dates 
(samples W-607, -651, -652) of about 
8500 years ago, or 6500 B.c., as the prob- 
able true general date (out of a series of 


11) for the early village site of Jarmo 





(Figs. 7 and 8) in Iraqi Kurdistan (/1, 
17, 23). Jarmo was a single-phase mani- 
festation which cannot have had a time 
duration of more than a few hundred 
years (40). The next phase of the early 
village-farming community era, in terms 
of comparative archeological stratigra- 
phy, as seen at Matarrah (sample W-623) 
and Hassuna (sample W-660) in the up- 
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Fig. 5. Summary of the positions, in time and general geographical region, of the now available radioactive carbon dates in the Near 
East, for the range from circa 5000 to 12,000 years ago. The curves suggest levels or eras of food-getting practices, as shown in Fig. 6. 
Most of the archeological sites involved are shown in a previously published table (53). See also Solecki and Rubin (3/a). A key to 


these dates appears in Table 1. 
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descendants in Matarrah and Hassuna. 
The two earliest Jarmo dates (samples 
W-657, -665), of over 11,000 years ago, 
are simply not conceivable in terms of 
comparative archeological stratigraphy 
as we now understand it. Jarmo must lie 
near, but not at, the very beginning of 
the era of village-farming communities; 
in my judgment this beginning should be 
put at about 7000 B.c. 

It should be made clear that Jarmo 
is not conceived of as the spot where 
the village-farming community level of 
existence came into being—we do not 
even believe that there ever was one 
single such spot—but only that Jarmo 
represents the earliest example of set- 
tled village life which the accident of 
its prior discovery has allowed us to use 
as a basis for description (4/). To my 
mind, however, it is not an accident that 


Jarmo was found in the hilly-flanks zone 
of the “fertile crescent.” This zone of 
upper piedmont and intermontane val- 
leys, stretching at least from Syro-Cilicia 
into Iran, flanking the Taurus-Zagros 
arc and still receiving ample rainfall, ap- 
pears increasingly to have been the nat- 
ural habitat of the potentially domesti- 
cable plants and animals (4, //, 23). 
There is a complication. Early in 
1956, the excavators of Tell -es-Sultan 
(usually taken to have been the site of 
Joshua’s Jericho), in the Dead Sea Val- 
ley in Jordan, published a pair of radio- 
carbon dates (samples GL-28, -38) for 
the second phase above base in that site 
(42). More recently, two further dates 
(samples GR-942, 
-963) have become available, as well as 
a pair of dates for the first phase which 
parallels the latter ones (43). From the 


for the same level 








point of view of comparative archeolog- 
ical stratigraphy, the two basal phases of 
Tell es-Sultan are enigmatic, and there 
is now word (44) that the “first” phase 
may in fact have been preceded by some 
simpler materials. There is clear evi- 
dence of considerable architectural com- 
plexity in the basal layers, which include 
thick stone-founded fortifications, with a 
tower, and formed mud-brick house 
walls, but the remainder of the catalog 
of materials is relatively primitive and 
includes neither pottery nor metal ob- 
jects. Taking her cue from the rcla- 
tively large area of the site and its archi- 
tectural complexity, Kathleen Kenyon 
(45) used the words urban and civiliza- 
tion in describing its cultural level, and 
these implications were strongly con- 
tested by Childe (46) and Braidwood 
(4, 47). Also, in view of the then avail- 


Table 1. Radiocarbon determinations used in Fig. 5. 


Sample Description Age (yr) Sample Description Age (yr) 
Chicago dates (59) Geochronological Laboratory London dates (42) 

C-12, Sn. Sneferu tomb 4802+210 GL-24, T.S. “Ch.” Tell es-Sultan “chalcolithic’ 5210+110 
(av. ) GL-28, T.S. “U” Tell es-Sultan upper 

C-113, J. Jarmo village (I-7) 6707 + 320 (‘plastered floor’) phase 8200 + 200 

C-183, A. “Ch.” Alishar “chalcolithic” 4519+ 250 GL-38, T.S. “U” Tell es-Sultan upper 

C-267, He. Hemaka tomb 4883 + 200 (‘plastered floor”) phase 7800 + 160 
(av. ) 

. ee . P46 Groningen dates (61) 

C-457, F.A. Fayum A village 6095 + 250 os deh, eee g 

C-463. Om. el-Omari village 5256 + 230 GR-942, T.S. “U Tell es-Sultan upper 

C-550/1. F.A. Fayum A village 6391 + 180 ; Tell es-Sultan “chalcolithic” 5210+ 110 

C-742, J. Jarmo village (I-7) 6606 +330 GR-963, T.S. “UL ell es-Sultan upper ¥ 

C-743, J. Jarmo village (II-5) 6695 + 360 (“plastered floor”) phase 8785 + 100 

C-144, J . a eer?) rr ° on Heidelberg dates (62) 

th gi 4 a ieee 5446 + 380 H-138/123, W. “Ub.” Warka, basal “Ubaid” town 6070+ 160 

C-810, S.D. 34-38 Predynastic tombs 5744 + 300 Liusnit dates (69) 

C-811, S.D. 36-46 Predynastic tombs 5619+280 [-180A. K.G.1. Kili Ghul Mohammed 

C-812, N.II Predynastic tombs village, I 5300 + 500 


C-813, S.D. 58-67 
C-814, S.D. 34-38 
C-815, Mu. 


C-817, G-17 


C-819, B. Ist U. 
C-919, B.S. “Gh.” 


aoe. Cn. 
CC-B. “‘p.n.” 


CO-B. “g.m.” 
C: , B. “‘s.m.” 
CC-H. “‘s.n.” 
CC-H.“‘s-n.” 
CC-H. “v.e.” 


Con. 8h.” 


e470, £.S..“L.” 


(““Nagada IIT’) 
Predynastic (?) tombs 


5020 + 290 
4720 + 310 


Pennsylvania dates (64) 


Kara Kamar cave 


“mesolithic”’ 10,580 + 720 


Washington (U.S. Geological Survey) dates (65) 


Predynastic tombs 5577+300 P-53, K.K. “M.” 
Mundigak “bronze age” 4580 + 200 

(av.) 
Tepe Gawra 17 +, Ubaid 5400 + 325 

(av. ) W-89, H.F. 
Byblos, “‘first urban” 5317 +300 
Beersheba “Ghassulian” village 7420+520 W-97, H.F. 


Caspian Foreshore dates (24) 


Belt cave “ceramic neolithic” 

Belt cave “preceramic 
neolithic” 

Belt cave “gazelle mesolithic” 

Belt cave “seal mesolithic” 

Hotu cave “software neolithic” 6385 + 425 

Hotu cave “‘sub-neolithic”’ 8070 + 500 


7280 + 260 


W-98, H.F. 


7790 +339 W-104, HLF. 
8570+380 
11,480+550 'V179,S.B. 


W--245, B.S. “Gh.” 


— % 2 W-607, J. 
otu cave “‘vole-eaters W-617.M 
(3 skeletons, 2 samples) 9190 + 590 W-623. M. 
t 9220 +576 W-627, B-A 
Hotu cave “‘seal-hunters 11,860 + 840 W-651, J. 
Davy-Faraday dates (43, 60) 
Tell es-Sultan lower W-652, J. 
(‘“‘hog-backed brick”) phase, 
two different pretreatments 8725+210 W-657, J. 
8805 + 210 
Jarmo village (II-5) 6650+170 W-660, H. 
Jarmo village (I-8) 6570+165 W-665, J. 


Haua Fteah cave (evolved 


blades and microliths) 7300 + 300 
Haua Fteah cave (evolved 

blades and burins) 12,300 + 350 
Haua Fteah cave (‘primitive 

‘Neolithic’ ’’) 6800 + 350 
Haua Fteah cave 

(compare W-97) 10,600 + 400 
Shanidar cave, B 

(basal ‘“‘Zarzian” ) 12,000 + 400 


Beersheba “‘Ghassulian” village 5280 + 150 


Jarmo village (PQ-14, 2.5m) 9040 +250 
Mersin village (basal layer) 7950+ 250 
Matarrah village (VI-4) 7570 + 250 
Byblos A village 6550 + 200 
Jarmo village (II-4) 

(1950-51) 8830 + 200 
Jarmo village (I-7a) 

(1950-51) 7950 + 200 
Jarmo village (PQ-14, 

2.25 m) 11,240 + 300 
Hassuna village (5th level) 7040 + 200 


Jarmo village (N-18, 2.0 m) 11,200 + 200 





SCIENCE, VOL. 127 





PERC SEI D TS 





10 


10 
0 
0 
0 
0 
)0 


eS 


5 RPE TREE EIEN LP ABIES 


PCED 








able radiocarbon dates for other roughly 
comparable materials in the Near East, 
which were all considerably later, Ken- 
yon was forced to see the Tell es-Sultan 
material as something which developed 
without respect to the chronological and 
developmental framework of the area in 
which it lay (48). 

With earlier radiocarbon dates now 
available elsewhere, this view is no 
longer necessary. My own tendency, in 
assessing the dichotomous complexity 
and primitiveness of the Tell es-Sultan 
catalog, along with the peculiarity of the 
ecological niche in which the site lay 
(some 900 feet below sea level, in an 
arid valley), is still to suspect that there 
is some “geobiochemical” contamination 
in the radiocarbon samples. The site lies 
in an area of tectonic activity, and faults 
have been noted, both in the site (49) 
and near it (50), as well as upward seep- 
age of radioinactive natural gases (5/). 
The contamination possibility, however, 
clearly calls for competences in assess- 
ment which the archeologist does not pos- 
sess. In addition, on the archeological 
side, there would certainly not be gen- 
eral agreement with Kenyon’s reading of 
the comparative archeological stratigra- 
phy of her site. 

The controversy has been of some cul- 
ture-historical importance for the reason 
that Kenyon and her colleagues (see 4) 
have raised again the old issue of the 
“propinquity theory” for an oasis origin 
of agriculture and animal domestication. 
In spite of its arid, below-sea-level situa- 
tion, Tell es-Sultan does lie adjacent to 
an excellent fresh-water spring. But the 
evidence for the origins of domestication 
—while still limited and badly in need 
of further bolstering—has increasingly 
pointed rather toward the upper pied- 
mont and intermontane valley zone of 
the “hilly flanks of the crescent.” This 
not only appears to have been the natural 
habitat for the potentially domesticable 
wild plants and animals but also seems 
to have had no important climatic varia- 
tion since later upper Pleistocene times. 
While to take this view may be to ignore 
certain minor depositional features, espe- 
cially in the first millennium B.c., which 
may have been climatically determined 
(52), one does feel justified in making a 
general assessment of the environmental 
situation of some 10,000 years ago in 
terms of the present situation. In fact, it 
is not clear that, in the core area of the 
Near East, the late glacial to early post- 
glacial time boundary was at all an 
“event” in climatic or environmental 
terms. Some allowance must naturally be 
made for the loss of vegetation through 
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Fig. 7. Air view of the village-farming community cite of Jarmo, in the intermontane 
valley of Chemchemal, Iraqi Kurdistan. The base exposed in the cut at the extreme right 
is virgin soil; the grid squares in the center were for the purpose of exploring the village 
plan in the uppermost levels. [Courtesy of Iraq Petroleum Co., Ltd.] 


overgrazing and charcoal burning, and 
for the extinction of certain wild ani- 
mals (hunting from Ford model T’s fin- 
ished off the onager about 1928!). Our 
reconstruction here is founded on the 
proposition that the available evidence 
does locate the natural habitat in the 
hilly flanks zone, and that domestication 
took place within this natural habitat. 
There are, of course, more excavated 
sites upon which to base our reconstruc- 
tion than those which are indicated in 
Fig. 5 (53). But there are by no means 
enough. Our knowledge of the potentially 
rich (from the point of view of natural 
habitat) districts of Iran, Turkey, and 
Syria is almost, if not completely, blank, 
and little has been done in this range of 
interest in Egypt in some years. This situ- 
ation reflects in part the prevailing un- 
favorable circumstances discussed above 
for making an up-to-date prehistoric ex- 
cavation (Fig. 9) and in part the great 
cost of mounting a well-rounded expedi- 
tion (with a proper staff complement of 
natural scientists). Hence the reconstruc- 
tion may be, to a degree, an artifact that 
reflects the incompleteness of the record. 
A fairly recent assessment of much of the 


area is available (37), and it will there- 
fore not be necessary to name too many 
of the sites involved. 


Incipient Cultivation 


Figure 6, which was developed as an 
overlay on Fig. 5, indicates how the prin- 
ciple of sloping horizons (12, p. 34) for 
the successive eras must be involved in 
thinking about the subregions of the Near 
East. I have suggested above the general 
picture given by the archeological mate- 
rials for the range of Pleistocene times in 
the Near East. The means of obtaining 
food during the whole range was through 
gathering or collection; the range is 
usually referred to as the food-gathering 
stage. If the stage had substages or eras, 
the last of these was one of more inten- 
sive collection—a more intimate “living 
into” a given environment. We noted that 
the Kebaran of Palestine and the Zar- 
zian of Iraqi Kurdistan appear to have 
terminated this era, sometime after 
10,000 s.c. [The newly announced date 
of the upper part of the Shanidar Zar- 
zian is about 8650 B.c. (3/a).] The data 
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in Fig. 6 suggest, however, that’ food 
collection was continued in areas ad- 
jacent to the central core of ‘the Near 
East, and certain materials in caves on 
the Caspian and Libyan foreshores sug- 
gest even further intensifications in col- 
lecting activities. In connection with 
these peripheral areas, the notion of a 
“mesolithic” stage has been advanced, 
as in the case of northwestern Europe, 
to describe archeological materials show- 
ing cultural readaptations—still on a 
to the post-glacial 





food-collecting level 
environment. The notion will gain valid- 
ity only if a significant environmental 
change can be shown to have occurred. 

It appears increasingly doubtful, how- 
ever, whether this or any other meaning- 
ful concept of “‘mesolithic-ness” can be 
applied to the core area. In Iraqi Kurdi- 
stan, the next materials (following the 
Zarzian), from Karim Shahir and com- 
parable sites, which are simple open-air 
establishments, suggest an incipience of 
cultivation. One of these open sites, 
Solecki’s Zawi Chemi (26), now has a 
newly announced radiocarbon date of 
about 8900 B.c. (3/a, 41). In Palestine, 
these are paralleled by the Natufian 
materials, still primarily in caves but 
perhaps slightly more convincing as evi- 


dence of an era of incipient cultivation. 
An important Natufian open-air site has 
just been announced for northern Pales- 
tine by Jean Perrot (54). This era pref- 
aces the swing from the food-gathering 
to the food-producing stage. Its catalog 
includes some suggestion of animal do- 
mestication, some authorities claiming 
domestication of the dog. There are 
flint sickles for reaping, crude milling 
stones for grinding seeds, and celts; the 
latter may have been used as either 
hoes or axes, or as both. Further de- 
lineation of this era is very badly needed, 
and since the era was one of transition 
and, doubtless, of making-do with some 
old tool types, it will be an exceedingly 
difficult one to substantiate fully. The 
era is still characterized by flint blade 
tools and microliths. The probability is 
that the natural scientists will do better 
here than the conventional archeologists. 


Village-Farming Communities 


Next, in the core area, comes the first 
phase of fully settled village sites, of 
which Jarmo is simply the earliest ex- 
ample which happens so far to have been 
found. In the next phase of the village- 





farming community era, which rather 
quickly succeeds the Jarmo phase, there 
are at least five regionally different vil- 
lage assemblages (catalogs of artifac- 
tual materials): those of Hassunan type 
in the upper Tigris piedmont, those of 
the Amougq A-Mersin type of Syro-Cili- 
cia, those of the third (?) Tell es-Sul- 
tan-Abou Gosh type in inland Palestine, 
those of the Fayum A type in Egypt, and 
those of the Sialk I type in northern Iran 
(11, 37). Unless the radiocarbon dates 
on the Fayum A of Egypt (samples 
C-457, -550/1) are wrong—and more 
samples should be counted—the princi- 
ple of the sloping horizon is clearly in- 
volved. This, of course, has a bearing on 
the actual chronological position of the 
Tell es-Sultan materials. 

The earliest of the village-farming 
communities appear to have clustered 
still within the natural habitat zone of 
the upper piedmont and intermontane 
valleys of the “crescent,” where the wild 


wheats, barley, sheep, goats, pigs, cattle, 
and some kind of equid were all at home 
in nature. It has been suggested that the 
development was bound to this zone until 
permissive mutations (55), or introgres- 
sive hybridization (56), operated, espe- 
cially on the plants, to allow the domes- 





Fig. 8. (Top, left) Partial plan of a mud-walled house in the 
fifth level in the village site exposed at Jarmo. The white 
streaks on the room floors are the traces of reeds. (Top, right) 
Stone foundations of a house in the second level exposed at 
Jarmo. (Bottom, right) Incomplete plan of a mud-walled 
house in the sixth level exposed. In this level and at deeper 
levels portable pottery vessels were not in evidence. 
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Fig. 9. (Left) Konservator Hans Helbaek of the Danish National Museum, Abullah Said Osman, field superintendent of the Oriental 
Institute’s Iraq-Jarmo project, and Mrs. Robert Braidwood examine a wheat field in the Chemchemal valley. (Right) The “division” 
of antiquities excavated at the village site of Jarmo. H. E. Dr. Naji al-Asil, director general of antiquities for the Iraqi Government, is 


in charge. 


ticates to be removed from their natural 
area. The curve in Fig. 6 is inflected to 
suggest more general spread after this 
had taken place (357). 

One consequence of this spread was 
the diffusion of the wheat-barley-sheep- 
goat-cattle complex, and much of the 
generalized cultural know-how which 
had developed with it, to the boundaries 
of the Near East and far beyond, wher- 
ever the environmental situation allowed 
such spread. We have hints, through 
radiocarbon dating, that the new way of 
life had extended well up the Danube 
Valley by about 4000 B.c. (46) and that 
by 2500 B.c. it had pretty well covered 
Europe. It also went eastward; wheat, at 
least, was being grown in China by at 
least 1500 B.c., although it does not ap- 
pear to have been the earliest domesti- 
cated plant there. A different conse- 
quence of the spread from the hilly-flanks 
zone of the natural habitat—given the 
mutations or hybridizations—was the 
apparent “fingering” movement of early 
farmers down the mud flats of the Tigris 
and Euphrates into classic southern 
(11). This probably took 
place toward the end of the Hassuna 
phase or early in the succeeding Halaf 
phase. It is our suggestion that the prin- 
ciples of canalization were learned on 
these mud flats; canalization made the 
occupation of classic southern Mesopo- 
tamia by farmers feasible. The data in 
Fig. 6 suggest that a new era arose on 
this basis in southern Mesopotamia, and 
one radiocarbon date (sample H-138/ 
123) indicates that this era was well 
under way by 4000 z.c. This was an era 
which is archeologically manifested by 
town-sized settlements, temp!e structures 
of some degree of monumentality, metal- 


Mesopotamia 
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lurgy as a specialized craft, and cvidently 
(since they are already present at the be- 
ginning of the next era) the use of draft 
animais and the plow. Even in the first 
or Ubaidian phase of this era of towns, 
the strength of the new cultural poten- 
tial of southern Mesopotamia is suggested 
by the oikoumené of the spread of its 
painted pottery style—from the Mediter- 
ranean coast to the rim of the Anatolian 
plateau to the uplands of Iran (/7). 

This is the place to end our survey; 
the next era is that of the appearance of 
urban civilization in southern Mesopo- 
tamia, about 3500 B.c., followed by the 
beginning of the Egyptian dynasties 
around 3000 B.c., and by that time pre- 
history per se is theoretically ended in 
the Near East. 


Conclusions 


In summary, it needs to be repeated 
once more that what is offered here is 
only one prehistorian’s interpretation of 
very incomplete evidence. For late upper 
Pleistocene times especially, much more 
learned of the 
which were available, of the human phys- 


must be environments 
ical types (only one juvenile example 
and various fragmentary bits exist), and 
of the different cultural levels. Only 
snatches of evidence are now available 
for the era of incipient cultivation, which 
prefaced the great swing from the food- 
gathering to the food-producing stage, 
and very sophisticated environmental re- 
constructions will be necessary before the 
cultural achicvements of this era can 
gain meaning. The same holds particu- 
larly for the earlier phases of the era of 
the settled-village-farming community. 


In reconstructing the general culture his- 
tory of the Near East, for late glacial to 
early postglacial times, the concept of 
sloping horizons appears to be a useful 
one. It also appears that the zone of the 
natural habitat may have been a focus 
> and that some eras and 
phases of cultural development may have 
been manifested there but not elsewhere 
(58). 

It must be obvious how much the pre- 
historic archeologist needs the aid of his 
interested colleagues in the natural sci- 


of “nuclearity,’ 


ences. First and foremost, however, the 
prehistorian’s business is with men—with 
the anthropology of extinct cultures. He 
needs to discover all he can about the 
plants and animals that lived with the 
men, but the plants and animals did not 
domesticate themselves. Men domesti- 
cated them. The prehistorian is very 
much aware of the innumerable “how” 
and “why” questions which still con- 
front him. In the Near East, it is simply 
a matter of his requiring much more in- 
formation from the good earth, and some 
help in interpreting it. 
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conference of 30 Jan. 1956 in Baghdad. 
H. Fleisch, Quaternaria 3, 101 (1956). 
R. J. Braidwood, Prehistoric Men (Chicago 
Natural History Museum, Chicago, IIl., ed. 3, 
1957) 
H. L. Movius, Jr., in Anthropology Today, 
A. L. Kroeber, Ed. (Univ. of Chicago Press, 
Chicago, Ill., 1953). 
G. Caton-Thompson, The Kharga Oasis in 
Prehistory (Univ. of London Press, London, 
1952). 
F. C. Howell, Proc. Am. Phil. Soc., in press. 
C. B. M. McBurney et al., J. Roy. Anthropol. 
83, 71 (1953); C. B. M. McBurney and R. W. 
Hey, Prehistory and Pleistocene Geology in 
Cyrenaican Libya (Cambridge Univ. Press, 
Cambridge, England, 1955). 
H. E. Wright, Jr., and B. Howe, Sumer 7, 
107 (1951). 
R. J. Braidwood and B, Howe et al., in prep- 
aration, 
C, S. Coon, The Seven Caves (Knopf, New 
York, 1957). I have used this work as a direct 
source for radioactive carbon dates (see Table 
1), since Coon has selected the single average 
dates (from a much larger number of date 
clusters) which seem most comprehensible to 
im. 
R. J. Braidwood et al., Sumer 10, 120 (1954). 
R. S. Solecki, ibid. 13, 59, 165 (1957). 





1430 


27. 


29. 
30. 
Sis 


31a. 


Dos 


oo. 


36. 


38. 
39. 


40. 


41. 


D. Garrod, Bull. soc. préhist. frang. 54, 439 
(1957). 
M. Stekelis and G. Haas, Israel Exploration 
J. 2, 35 (1952). 
D. Garrod, J. World History (Cahiers hist. 
mondiale) 1, 14 (1953). 
R. S. Solecki, Smithsonian Inst. Publs. Rept. 
No. 4190 (1954) (1955), p. 389. 
For the meaning of the notation used with 
the counter numbers, see Table 1. 
R. S. Solecki and M. Rubin, Science, this 
issue. 
H. Bobek, Geograph. Jahresbericht Osterr. 
25, 1 (1953-54); K. W. Butzer, Erdkunde 11, 
21 (1957); M. Pfannenstiel, Das Quartar der 
Levante (Akad. Wiss. Lit. Mainz, Abhandl. 
math-naturw. Kl. No. 7, Wiesbaden, 1952), 
vol. 1. 
It is worth pointing out that the flourishing 
of activity in the field of prehistory in Iraq is 
a direct reflection of the intelligent spirit in 
which the Iraqi Directorate General of An- 
tiquities administers its antiquities law. 

. F. Flint, Glacial and Pleistocene Geology 
(Wiley, New York, 1957). 
G. W. Barendsen, E. S. Deevey, L. J. Gra- 
lenski, Science 126, 908 (1957); H. E. Wright, 
Jr., Am. J. Sci, 255, 447 (1957). 
Some authorities [for example, E. Antevs, J. 
Geol. 65, 129 (1957)] interpret the evidence 
as calling for an earlier late glacial—early post- 
glacial time boundary, and Flint (34, p. 283) 
considers the difficulties involved if the time 
boundary is taken to be a unitary chronologi- 
cal ‘‘event”’ of world-wide validity. 
R. J. Braidwood and L. Braidwood, J. World 
History (Cahiers hist. mondiale) 1, 278 (1953). 
M. Rubin, personal communication. 
Such typological assessments are based on the 
principle of assessing relative age by means of 
the re'ative technological complexity of items 
in the catalogs of several different archeologi- 
cal sites or phases [see G. Clark, Archaeology 
and Society (Harvard Univ. Press, Cambridge, 
Mass., 1957), p. 151]. The more restricted the 
region, the better the principle usually works, 
and it works best of all if “trade objects” link 
one phace to another. The principle need not 
imply physical (geological) stratigraphy at all, 
although sometimes this is also available for 
parts of the sequence. 
Because of the internal consistency of its cata- 
log of materials, from top to bottom, Jarmo 
can only be assessed as a “‘one-period’’ site. 
It seems inconceivable to me that its duration 
can have been over 500 years at most, and I 
tend to believe, in fact, that it was probably 
less. Thus the scatter of Jarmo dates, from 
C-744 (5266+450 years before the present) 
to W-657 (11,240 + 300 years before the pres- 
ent), is archeologically quite unrealistic. This 
seems to have no relation either to the count- 
ers [compare Beersheba in Palestine, where 
the Chicago counter’s date (C-919) ran early 
and the Washington counter’s date (W-245) 
ran late for the same horizon] or to the way 
the samples were collected from Jarmo (for 
example, W-651 was of the same batch of 
samples, collected in the same way, as the 
C-742, -743 cluster). My own conclusion is 
that “geobiochemical” contamination in situ 
must have something to do with the 6000-year 
scatter of Jarmo dates, and M. Rubin writes 
that he wholeheartedly concurs. 
The finding of a new site with Jarmo type 
material at its base, superimposed by Hassuna- 
Samarran phase material, has recently been 
reported from a valley adjacent to that of 
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Jarmo [see H. Ingholt, Sumer 13, 214 (1957)]. 

I believe that Solecki’s (26) typologically ear- 

lier open-air site, Zawi Chemi, is of the pre- 

ceding era of incipient cultivation and is to be 

considered as contemporary with Karim Shahir 

and several other Iraq-Jarmo project sites 
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F. E. Zeuner, Antiquity 30, 195 (1956). 

K. Kenyon, Palestine Exploration Quart. 89, 
101 (1957). 

, personal communication from Miss 
Kenyon. 

, Antiquity 30, 184 (1956). 








Miss Kenyon is due an apology from me, and 
this is freely given. Basing my opinion on the 
only cluster of radioactive carbon dates from 
Jarmo available at that time (C-113, -742, 
-743), I strongly favored a “short” chronology 
[Antiquity 31, 73 (1957)]. The newer dates 
(see above) for Jarmo and other sites make 
a general “‘short’”’ chronology untenable. 

K. Kenyon, Antiquity 31, 82 (1957.) 

J. Garstang, The Story of Jericho (Hodder 
and Stoughton, London, 1940). 

F, E. Zeuner, Geol. Rundschau 45, 2 (1955). 
M. Wheeler, Walls of Jericho (Chatto and 
Windus, London, 1956), p. 117. 

H. E. Wright, Jr., Bull. Am. School Oriental 
Research 128, 11 (1952). 

Data in Fig. 5 are restricted to the available 
occurrences which now have radiocarbon 
dates; compare Figs, 5 and 6 with Table 1 in 
reference 37, 

J. Perrot, Antiquity and Survival, 2, 91 (1957). 
H. Helbaek [see 23 and also Ann. Rept. Inst. 
Archaeol. Univ. London 9, 44 (1953) }. 

J. R. Harlan, personal communication; see 
also Brookhaven Symposia in Biol. No. 9 
(1956), p. 191. 

Obviously, the character of the curvgs in Fig. 
6 depends, among other things, on the way 
the geographical columns (compare Fig. 5) 
are arranged. Thus, the sharp rise, followed 
by inflection, of the right side of the village- 
farming community curve depends on placing 
the “south Mesopotamia” column next to the 
“Tigris” column of Fig. 5. Early villages have 
not appeared in the rainless alluvium of south- 
ern Mesopotamia, 

G. R. Willey and P. Phillips, Am. Anthropol- 
ogist 57, 723 (1955); in an earlier version of 
their useful book (see 12) they used the idea 
of a ‘“‘preformative stage’’ in categorizing cer- 
tain New World materials. They have now 
eliminated the “preformative,” in part—if I 
understand them correctly (12, p. 105)—be- 
cause of “the difficulty of finding criteria that 
would hold for all major areas of New World 
archeology.” I think they may have been overly 
timid and that some “‘stages,”’ eras, or phases 
may not have been affairs of universal validity 
but may rather have been manifestations of a 
given environment alone. 

W. F. Libby, Radiocarbon Dating (Univ. of 
Chicago Press, Chicago, IIl., ed. 2, 1955). 
From F, E. Zeuner, in correspondence. 

H. deVries, Science, in press. 

K. O. Miinnich, ibid. 126, 194 (1957). 

W. S. Broecker, J. L. Kulp, C. S. Tucek, ibid. 
124, 154 (1956). 

C. S. Coon and E. K. Ralph, ibid. 122, 921 
(1955). 

H. E. Suess, ibid. 120, 467 (1954); M. Rubin 
and H. E. Suess, ibid. 121, 481 (1955); M. 
Rubin and H. E. Suess, ibid. 123, 442 (1956) ; 
M. Rubin, personal communication. 
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New Reference Nuclide 


The use of “C as the basis for a unified scale of 
nuclidic masses and atomic weights is proposed. 


T. P. Kohman, J. H. E. Mattauch, A. H. Wapstra 


There exist at present three scales of 
atomic masses or weights: (i) the abso- 
lute scale based on the gram, (ii) that 
defined by taking the mass of one atom 
of the nuclide 1*O equal to 16 units (the 
“physical scale” of “atomic masses” or 
“nuclidic masses”), and (iii) that tak- 
ing the average atomic mass of the iso- 
tope mixture of “natural” oxygen as 16 
units (the “chemical scale” of “atomic 
weights”). Of these, only the last two 
are in common and extensive use. The 
chemical scale is indefinite to the extent 
of the variation in the average atomic 
mass of oxygen from various natural 
sources (some 15 parts per million) re- 
sulting from variations in the relative 
proportions of 160, 170, and 18O. 

Recently, proposals for improving this 
situation have been made and discussed. 
These discussions concern (i) how the 
definition of the chemical scale can best 
be made more precise, (ii) whether or 
not the physical and chemical scales 
ought to be unified, and (iii) whether 
the definition of the physical scale could 
perhaps be improved as well. 

The most extensive recent discussion 
of the problem of the mass scales is that 
of Wichers (1), who invites considera- 
tion and expressions of opinion by inter- 
ested persons. Accordingly, we wish to 
bring into the light of public discussion 
a proposal which has received consider- 
able consideration in private and which 
seems to have merit with respect to all 
three of the afore-mentioned points. 

The existence of two sets of mass val- 
ues differing slightly but significantly, 
even were the present uncertainty of the 
chemical scale to be eliminated by a 
more precise definition, in itself causes 
some confusion, which is often reflected 
in pedagogic difficulties. But more seri- 
ous is the necessity of having two values, 
one for each scale, of the universal molar 
“constants,” in particular the Avogadro 
number, the Faraday constant, and the 
gas-law constant. The necessity of match- 
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ing the proper value of the Avogadro 
number with the mass values employed 
arises especially often in the domain of 
nuclear chemistry. 

Proposals. to unify the scales by adopt- 
ing the physical scale for chemical atomic 
weights have been regarded with dis- 
favor by many chemists because of the 
relatively large change, about 275 parts 
per million, which would have to be 
made in all of the quantities whose val- 
ues depend on the size of the mole. 
There are many physicochemical data 
whose precision is greater than that and 
whose values would therefore have to be 
changed. On the other hand, the serious 
consideration which has been given by 
chemists (/, 2) to the proposal of a new 
unified scale based on 19°F =19, which 
would result in a change of 41 parts per 
million, indicates that many chemists 
would be willing to accept a unified scale 
if the atomic weights would not be 
changed by more than about this 
amount. There are relatively few chem- 
ical data bearing such high precision. 


12-Carbon 


Fortunately, there is a possible scale 
definition which, as the basis of a uni- 
fied scale, would suit chemists and by 
which, moreover, physicists would bene- 
fit greatly. In order to see this we may 
start by asking why physicists use a rela- 
tive mass scale and do not give atomic 
masses in grams. The reasons are two- 
fold: (i) By making a suitable definition 
of the atomic mass unit, every nuclidic 
mass can be made very nearly equal to 
the number A of nucleons in the nucleus, 
which has obvious advantages. (ii) 
Masses can be expressed much more 
accurately in relative than in absolute 
units (precision of about one part in 10° 
instead of three parts in 105). The deter- 
mination of nuclidic masses to six, seven, 
or even eight significant figures is more 


than just an exercise in precision. Slight 
variations in mass represent relatively 
large changes in the binding energy of 
nucleons and may give important infor- 
mation on the nature of nuclear forces. 
Thus, nuclear physicists will continuously 
strive to improve the precision because 
an additional decimal place may reveal 
hitherto obscure effects of fundamental 
importance. 

Evidently, that definition is to be pre- 
ferred which allows most nuclidic masses 
to be expressed with the smallest errors, 
not only now but also in the foreseeable 
future. As is shown below, this purpose 
is fulfilled by taking 12C as the refer- 
ence nuclide. The best definition of the 
atomic mass unit is, accordingly, 


Mass of 12C equals exactly 12 atomic mass units. 


The unit defined in this way is 318 parts 
per million larger than the present phys- 
ical mass unit and 43 parts per million 
larger than the present chemical one. 


Physics 


To our knowledge, this proposal was 
first made independently by the physi- 
cist A. O. Nier and by the chemist A. 
Olander (3). Although the proposal was 
not discussed at the 1957 meeting of the 
Commission on Atomic Weights of the 
International Union of Pure and Ap- 
plied Chemistry, a note pointing out the 
advantages to physicists of 12C as a refer- 
ence nuclide was appended to the report 
of the commission (4). Briefly, these ad- 
vantages are the following. 

In the mass-spectroscopic determina- 
tion of nuclidic masses, the most impor- 
tant substandard is 12C. Not only do the 
doubly, triply, and quadruply charged 
atomic ions of 12C occur at integral mass 
numbers so that they can be paired in 
doublets with nuclides having mass num- 
bers 6, 4, and 3, respectively, but—much 
more important—no other element be- 
sides carbon can be found which forms 
molecular ions containing as many atoms 
of but one kind (up to 10 and more). 
Therefore, the scale 12?C=12 would al- 
low many more direct doublet compari- 
sons of masses, especially of heavy nu- 
clides, with the reference nuclide. than 
any other scale. 12-Carbon has the ‘ad- 
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ditional advantage that carbon forms 
many more hydrides than any other ele- 
ment, so that an easy reference line for 
doublets can be produced at almost every 
mass number up to A ~ 120. Many sta- 
ble nuclides in the mass region 120 < 
A < 240 can also be measured in ref- 
erence to 12C by pairing in doublets their 
doubly charged ions with singly charged 
ions of 12C, or of 12C,H,, fragments. 
Use can then be made of nuclear disin- 
tegration data to obtain accurate masses 
of many other, especially unstable, nu- 
clides. 

With 1°O as the official reference nu- 
clide, mass spectroscopists have been 
forced to spend much time and effort 
in measurements of the 12C to 16O mass 
ratio, which is needed in order to use 
their other results. This state of affairs 
is the more disagreeable since for some 
reason or other this mass ratio appears 
to be rather elusive. The proposed defi- 
nition would put an end to this unfortu- 
nate situation. 


Chemistry 
From a chemical point of view, the 


opinion has been expressed that the most 
suitable reference substances for atomic 


weights are those elements which in na- 
ture are anisotopic. However, this seems 
to be based on an assumption that the 
only alternatives are natural polyisotopic 
elements, whose isotopic - composition 
may be variable. If individual nuclides 
can be accepted, the argument loses its 
force. The most accurate chemical 
atomic weights are at present derived 
from physical data, and for those cases 
where a chemical determination might 
still be more precise (for example, Cl, 
Br, Ag), the physical determination of 
the atomic weight of a natural carbon 
isotope mixture in terms of the 12C mass 
can be made with more than adequate 
precision; if necessary, the preparation of 
separated 12°C in adequate purity and 
quantity would be quite feasible. 


Conclusion 


The adoption of the proposed redefi- 
nition of the atomic weight scale should 
cause very little difficulty for chemists, 
because the changes would be small in 
relation to the precision of most chem- 
ical data. The present chemical atomic 
weights can be converted to the new 
scale by dividing by 1.000043; changes 
of more than one unit in the last figure 


George Malcolm Stratton, 


Social Psychologist 


George M. Stratton, who died 8 Oct. 
1957, was the last of a pioneer group of 
students of the renowned German psy- 
chologist Wilhelm Wundt who were 
credited with having introduced experi- 
mental psychology into the United States. 
True to the experimental emphasis of 
the Leipzig School, Stratton established 
and equipped at the University of Cali- 
fornia one of the first laboratories of 
experimental psychology in America. 
Throughout his long and productive 
career he applied the experimental 
method to a variety of.areas in human 
behavior, with particular efforts to study 
the intangible determinants of social be- 
havior. 
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It was in 1896 that he published his 
first experimental study. This research 
was concerned with “vision without in- 
version of the retinal image” and was 
the starting point of an extended and 
significant series of studies in visual 
space. The original study is today con- 
sidered a classic in the field. Stratton is 
credited in this experiment with having 
“settled both Kepler’s problem of erect 
vision with an inverted image and Lotze’s 
problem of the role of experience in 
space perception.” Although Stratton’s 
studies on binocular vision and depth 
perception have had the greatest single 
impact on the thinking and research of 
his colleagues in psychology, he himself 





of the official 1957 values would be re- 
quired for only five elements (Cl, Ar, K, 
Br, and Ag—the latter changing from 
107.880 to 107.875). Quantities whose 
magnitudes are proportional to the size 
of the mole must similarly be divided 
by the same factor; in most cases the 
changes will be insignificant. 

For physicists, however, the changes 
in the mass values would be enormous 
in relation to the uncertainties in the 
data, and the new definition would be 
generally useful for them only if tables 
of nuclidic masses in the new scale were 
available. Two of us are considering the 
compilation of such tables. These data 
being available, we are inclined to think 
that neither chemists nor physicists 
should have objections to the new defi- 
nition (5). 


References and Notes 


1. E. Wichers, J. Am. Chem. Soc. 78, 3235 (1956). 

2. V. Caglioti, Nuovo Cimento 6, 280 (1957); A. 
F. Scott and W. R. Ware, J. Am. Chem. Soc. 
79, 4253 (1957). 

3. A. O. Nier, University of Minnesota, private 
communication; A. Olander, Stockholm, pri- 
vate communication. 

4. J. Mattauch, Addendum No. 2, Report for 
1957, Commission on Atomic Weights, Inter- 
national Union of Pure and Applied Chem- 
istry, Comptes Rendus de la Dix-Neuviéme 
Conférence, Paris 16—25 Juillet 1957, p. 153. 

5. A more detailed discussion of the problem of 
the scales of atomic weights and nuclidic masses 
is being prepared by one of us (J.H.E.M.). 


probably considered of greater impor- 
tance his studies in the fields of emo- 
tions, social values, and _ international 
conduct. He staunchly believed that the 
understanding of the impulses, instincts, 
and motives of man merited the same 
careful scientific analysis as did sensation 
and perception, intellect and ability, and 
learning and memory. It was in these 
latter fields that most of the early experi- 
mental psychologists had directed their 
energies. 

Very early in his career Stratton be- 
came interested in studying volitional be- 
havior as it is manifested in drives, im- 
pulses, and emotional reactions. Here he 
found it possible to apply experimental 
and laboratory techniques to many of the 
problems, but in studying volitional be- 
havior in social contexts he was con- 
fronted with the need of proceeding 
from the behavior of the individual to 
the behavior of the group, and group be- 
havior did not readily yield to experi- 
mental attack. To these problems of 
group behavior Stratton brought the ob- 
jective, factual approach that had char- 
acterized his laboratory studies. His the- 
ory of group behavior was an extension 
of the theories he had derived to explain 
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the volitional behavior of the individual, 
as this behavior is modified by interac- 
tions among few or many persons in the 
form of either loosely or tightly knit in- 
stitutional organizations. His theoretical 
approach was opposed to the then popu- 
lar theory of group behavior which 
postulated “group will” and “group con- 
sciousness” as characteristics apart from 
the individual. 

In his book Experimental Psychology 
and Its Bearing upon Culture (1903), 
Stratton made his first systematic excur- 
sion into the realm of social behavior, 
giving a thorough description of the then 
known experimental findings in such 
fields as mental measurements, uncon- 
scious ideas, illusions, memory, imitation 
and suggestion, and color and the fine 
arts. In connection with each subject he 
showed the significance the results had 
for the everyday cultural life of the in- 
dividual. In this treatment he refuted 
many erroneous ideas found in the cul- 
ture of that period, as, for example, that 
the mental life (mind) cannot be quan- 
titatively described, that experience is a 
direct impression of external nature upon 
passive recipients, that the blind person 
has no space sense, or that the enjoyment 
of form can be attributed to a mathe- 
matical proclivity for certain number re- 
lations. 

Stratton’s first systematic account of 
volitional responses is found in his book 
The Psychology of the Religious Life 
(1911). In the absence of any expéri- 
mental procedure, his approach was a 
sociophilosophical one. It consisted in a 
thorough factual accounting of the creeds 
and motivations to be found in the great 
religions of the world. In contrast with 
other early scientists in this field who had 
restricted their psychological studies to 
Judaism and Christianity, his analyses in- 
cluded, besides these, Zoroastrism, Tao- 
ism, Vishnuism, Buddhism, Confucian- 
ism, and the Islamic religions. The book 
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was published at a time when scientists 
were being severely criticized as godless 
persons. Stratton believed that an objec- 
tive scrutiny of religious doctrine was 
needed and that a comprehensive analy- 
sis would yield valuable information on 
the nature of human impulses, instincts, 
and motives. Certainly his book gives an 
accurate and vivid impression of the war 
of motives that characterizes religious be- 
havior. 

Stratton’s participation in the psycho- 
logical program of the Army in World 
War I increased his interest in the psy- 
chology of international affairs and par- 
ticularly in the problems of world peace. 
His many publications on these subjects 
include such titles as “Control of the 
Fighting Instinct” (1914), “The Psy- 
chology of the War Spirit” (1915), 
“Human Nature and War” (1926), 
“Re-education for International Affairs” 
(1929), “Public Opinion in Times of 
National Crises” (1932), “Problems of 
War and Peace in the Society of Na- 
tions” (1937), “Is World Peace an At- 
tainable Ideal?” (1938), and “Violence 
between Nations: the Way of Libera- 
tion” (1944). In these papers we find 
applied the same logical and factual ap- 
proach that characterized his experimen- 
tal studies. Stratton strongly believed 
that the time had come when the scien- 
tific psychologist should contribute his 
talents to man’s efforts to avert war. A 
systematic treatment of his points of view 
in regard to the psychological bases for 
establishing lasting peace is presented in 
his book Man, Creator or Destroyer 
(1952). Although written for the general 
reader, the book presents current scien- 
tific knowledge about the creative and 
destructive aspects of human life and 
points up the way for man to achieve 
ultimate peace through a mastery of his 
creative and constructive powers. From 
our scientific understanding of the psy- 
chological determinants of violent and 
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peaceful actions as seen in children’s be- 
havior and in delinquency and crime, 
industrial disputes, racial segregation, 
and similar behavioral situations, Strat- 
ton develops an inclusive common expla- 
nation that he extends to the under- 
standing of the conduct of nations. In 
simple words, his theory revolves around 
the establishment of various kinds of 
communal ties: political, economic, edu- 
cational, and cultural. In true scientific 
spirit he produces facts to substantiate 
his theory in the behavior of two groups 
of nations, a warless circle of nations and 
a mutually belligerent group. It is to be 
noted that in the recent formation, by 
certain European nations, of a frontier- 
free common market, and of Euratom as 
a means of cooperation in developing 
atomic energy, there is found a demon- 
stration of the kind of communal ties 
which Stratton years ago stressed as the 
essential basis for the establishment of 
lasting peace among nations. 
At the time of his death Stratton was 
completing a book which dealt with 
“The Divisive and the Unifying Forces 
of the Community of Nations.” Written 
for the general reader, it gives a com- 
prehensive description of the problems 
faced today by the society of nations and 
urges immediate intensification of vari- 
ous unifying forces by which it should be 
possible to avert further world-wide 
devastation. 
Stratton was held in high esteem by 
his many colleagues and students. He 
was very generous with his time, and his 
practice of psychology frequently ex- 
tended to helping others in their educa- 
tional and vocational problems. His lec- 
tures on the campus were not only popu- 
lar but also very telling in their import. 
Those of us fortunate to have been his 
associates owe much to his inspirational 
teaching and leadership. 
C. W. Brown 

University of California, Berkeley 
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News of Science 


United Nations Radiation Report 


The United Nations Committee on 
the Effects of Atomic Radiation began 
a series of meetings at U.N. headquar- 
ters on 9 June to review, complete, and 
approve a comprehensive report to the 
U.N. General Assembly. The June ses- 
sion of the 15-member committee has 
before it a working draft of the compre- 
hensive report prepared at the commit- 
tee’s previous session, which ended on 
28 February, and further studied by 
committee members since that date. 

The final report, which is expected to 
be transmitted to U.N. member govern- 
ments in July, deals with the effects of 
atomic radiation, including the natural 
background radiation, artificial radiation 
from medical applications and other 
peaceful uses of atomic energy, and fall- 
out resulting from nuclear weapon tests. 
It is concerned both with the immediate 
effects on man and his environment and 
with long-range effects on future genera- 
tions. 


U.S. IGY Meeting 


Walter Sullivan of the New York 
Times reported on 1 June that, after 
turning down a proposal that scientists 
from the 66 nations taking part in the 
International Geophysical Year meet in 
this country, the State Department is 
understood to have changed its policy. A 
post-IGY assembly will probably be held 
next year in or near Washington. 

Meanwhile, the Soviet Union has in- 
vited IGY participants to meet in Mos- 
cow in August to prepare the final rules 
for exchange of data gained from Soviet 
and American satellites. While East and 
West have agreed in principle to ex- 
change such data, they must still agree 
on how detailed the exchange is to be. 
Some American scientists have felt that 
the United States missed a valuable op- 
portunity for building prestige when it 
rejected the original, informal inquiries 
on whether such a meeting would be 
welcome here. 

Sullivan’s report said: 

“The chief factor in the State Depart- 
ment’s reluctance seems to have been the 
prospect of having to accept a delegation 
from Communist China, The latter has 
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since withdrawn from the IGY in protest 
at the inclusion of Nationalist China. 

“Peiping—and the State Department 
—were assured by leaders of the IGY 
that the program was completely non- 
political. The delegations represent the 
various national academies of science— 
not governments. 

“State Department sources say, never- 
theless, that there is still concern within 
the department at the prospect that 
delegations from such unrecognized na- 
tions as the Mongolian Peoples Republic 
and North Korea will wander the streets 
of Washington. 

“Another embarrassment for the State 
Department is said to result from our 
diplomats’ urging such Chinese National- 
ists to apply for visas to Moscow so that 
the West will be fully represented at the 
meeting to run there August | to 9. 

“The Communist bloc has its prob- 
lems, too. If all IGY participants visit 
Moscow there will be delegations from 
North and South Vietnam, East and 
West Germany, Nationalist China and 
possibly both North and South Korea. 

“The South Koreans recently asked to 
adhere to the IGY, but since no meeting 
of the IGY executive body is scheduled 
before the Moscow meeting, it is doubt- 
ful that the application can be accepted 
before then. 

“The enrollment of South Korea 
would mean that of the four nations par- 
titioned by the cold war, both halves of 
three would be taking part. The fourth 
instance—China—underlines an unusual 
lack of uniformity in Communist bloc 
policy. 

“The Chinese Communists were the 
first to adhere. When the Nationalists 
were accepted, to avoid political com- 


plications, the two groups were listed in ~ 


IGY documents as ‘Chinese Committee 
—Peking (Peiping)’ and ‘Chinese Com- 
mittee—Taipei.’ 

“This formula was not acceptable to 
Peiping, which withdrew on the eve of 
the IGY. By then Communist China had 
set in motion an ambitious program 
which apparently continued with little 
abatement, despite the withdrawal. 

“According to press reports from the 
Chinese mainland, an oceanographic ship 
with six laboratories on board was out- 
fitted. The network of fifty weather sta- 
tions was expanded to 1000. The Aca- 





demia Sinica—equivalent to our National 
Academy of Sciences—announced plans 
to set up a dozen satellite tracking sta- 
tions from Tihwa, beyond the Gobi 
Desert, to the sea. 

“Tt also opened a geophysical observa- 
tory in Lhasa, Tibet, and a physics re- 
search institute in Tihwa. The Tibetan 
observatory was opened last July 1, the 
start of the eighteen-month IGY. Net- 
works of magnetic seismic stations were 
organized and a latitude observatory was 
established in Tientsin with Soviet help. 

“Reports from the IGY World Data 
Center in Moscow indicate that it is re- 
ceiving at least some of the fruits of this 
Chinese effort. The Soviet press has even 
spoken of Chinese plans to launch earth 
satellites without saying when this might 
be done. 

“Apart from Communist China all 
other Soviet bloc nations except Albania 
are taking part in the IGY... .” 


New Species of Wasps 


Two new genera and approximately 
30 new species of wasps whose eggs are 
laid inside the bodies of other insects, 
chiefly caterpillars—and which spend all 
their larval life feeding on the fats and 
body fluids of the hosts—are described 
in a recent Smithsonian Institution bul- 
letin. The author is C. F. W. Muesebeck, 
honorary collaborator of the Smith- 
sonian Institution. 

The wasps, technically of the family 
Braconidae, are found chiefly in sub- 
tropical America. They represent one of 
the most remarkable adaptations of life 
in nature. 

Eggs are deposited by the females in- 
side the host insects by means of an ovi- 
positor, which penetrates the skin, or 
even the hard scales of beetles. Inside 
the host the eggs hatch in an environ- 
ment of relative safety and abundant 
food. But the larvae do not feed upon, 
or injure in any way, any of the vital 
organs of the host. They eat only fats 
and body fluids that are not essential to 
life. The host may continue, to all out- 
ward appearances, in relatively good 
health. 

But as soon as the larval stage is com- 
pleted, the wasps break through the 
body walls, usually killing the host. 
Metamorphosis of larvae into four- 
winged wasps usually takes place in two 
or three weeks. 


Scientific Manpower Office 


A special Office of Scientific and Tech- 
nical Manpower has been set up within 
the Organisation for European Economic 
Co-operation to direct the organization’s 
drive for increasing the supply of quali- 
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fied scientists and engineers needed to 
meet the growing demand of Europe’s 
industries. Alexander King, while con- 
tinuing as deputy director of the Euro- 
pean Productivity Agency, has been ap- 
pointed director of the new office and 
will report directly to the secretary gen- 
eral of OEEC. The scientific manpower 
program to be carried out by the office 
will be under the direction of a govern- 
ing committee composed of high-ranking 
officials of the 17 European members of 
OEEC, the United States, and Canada. 

The organization has already initiated 
several projects in this field which will 
now come under the direction of the 
new office. These include an annual re- 
view of the policies and programs of 
member countries for the training of sci- 
entists and engineers; a study of tech- 
niques for forecasting demands for sci- 
entific and technical personnel; and a 
series of summer training courses for 
science and mathematics teachers. The 
first of these courses will be held at 
Keele, England, and will be open to se- 
lected teachers and educational admin- 
istrators from any of the member coun- 
tries. It is expected that it will be fol- 
lowed by two more courses this summer 
in France and Germany. 

Funds for this program and for further 
action projects to be determined by the 
governing committee will come from an 
allocation of $500,000 by the U.S. Gov- 
ernment, together with an initial contri- 
bution by the OEEC countries and spe- 
cial additional contributions as projects 
are approved. 


Visiting Scientists Program 


The National Academy of Sciences— 
National Research Council has been ad- 
ministering, for the International Coop- 
eration Administration, a visiting scien- 
tists program under which more than 
200 young scientists at the postdoctoral 
level have been brought to the United 
States for 2 years of basic research ex- 
perience in American universities. Re- 
cently ICA asked the Academy-Research 
Council to continue the program and to 
extend it to other countries of the world. 

The expanded program will bring ap- 
proximately 150 young scientists to the 
United States and will serve essentially 
the same purpose as the original pro- 
gram. However, it will now bring young 
scientists from countries in Asia, Africa, 
and South America, as well as from 
Europe. 

The program will be administered by 
the Office of Scientific Personnel with 
the cooperation of the Office of Inter- 
national Relations and the Pacific Sci- 
ence Board. Representatives of these 
three offices of the Academy—Research 
Council are visiting the countries that 
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are cooperating in the program for the 
purpose of developing mutually accept- 
able procedures whereby the scientific 
academies or equivalent institutions in 
these countries may assist in the selection 
of candidates. Walter F. Colby, who has 
served as assistant to the director of the 
Office of Scientific Personnel for the 
Foreign Research Scientists Program, 
will continue to direct the expanded 
program for visiting scientists. 


Ovulation Test 


A new color test for determining a 
woman’s ovulation time, said to have 
the approval of some Roman Catholic 
officials, was described in April to the 
American College of Obstetricians and 
Gynecologists. Joseph Doyle of Tufts 
University reported that a special tape, 
held against the womb, will change color 
if the uterine secretions contain sugar, 
which is present only when a fertilizable 
egg is released from the ovary. Doyle said 
the procedure, if confirmed, would help 
make the rhythm method of birth con- 
trol more reliable. 


Soviet Specialists Graduate 


The Soviet Ministry of Higher Edu- 
cation reports that Soviet colleges and 
higher institutes will graduate more than 
100,000 specialists in the coming weeks. 
A complete breakdown of the figure is 
not available. However the largest single 
group, 17,000, consists of machine and 
instrument-making specialists. There will 
be about 8000 construction engineers, 
5000 power engineers, more than 5000 
geologists, 5000 chemical technicians, 
and 3200 metallurgists. The remainder 
will include “many economists, philolo- 
gists, biologists, and so forth.” 

K. G. Nozhko, an official of the Min- 
istry, told the newspaper Sovetskaya 
Rossiya that most of the new specialists 
would get jobs in Siberia and other east- 
ern sections of the country. 


United States Research and 
Development, 1953-1956 


The National Science Foundation re- 
ports, on the basis of a recently com- 
pleted survey, that industrial expenditure 
for research and development increased 
more than 75 percent during the three 
years 1953-1956, and that almost half 
the costs represented performance for 
the Federal Government. 

“A carefully documented survey, com- 
pleted for the foundation by the Bureau 
of Labor Statistics, shows that costs of 
research and development performed by 
industry in 1956 were $6.5 billion,” said 


Alan T. Waterman, director, in releasing 
data from the survey, Research and De- 
velopment Costs in American Industry, 
1956—A Preliminary Report. “A similar 
survey, completed earlier for the foun- 
dation by the bureau, showed that indus- 
trial research and development cost $3.7 
billion in 1953. Many factors have con- 
tributed to the increasing growth of in- 
dustrial research and development 
during recent years, including the devel- 
opment of new materials and processes 
completely unknown a decade ago and 
the increasing use of industrial contracts 
for carrying out the Federal Govern- 
ment’s expanding research and develop- 
ment program. Whereas in 1953 federal 
contracts for industrial research and de- 
velopment stood at 37 percent of total 
industrial research and development 
($1.4 billion related to $3.7 billion), they 
rose to almost 50 percent in 1956 ($3.1 
billion related to a total of $6.5).” 

On the basis of the industrial and 
Federal Government surveys completed 
for 1956 and estimates for other sectors 
of the economy, the National Science 
Foundation has stated that the country’s 
total research and development effort 
amounted to approximately $9 billion in 
1956, or 67 percent more than the 1953 
figure of $5.4 billion. Thus, industry’s 
share in this performance of research 
and development in 1956, totalling $6.5 
billion, was slightly less than three-fourths 
of all research and development per- 
formed in the United States. 

A comparison of data from the 1953 
survey with data from the more recent 
survey show the following important 
changes: 

1) Total industrial research and de- 
velopment costs increased 76 percent, 
from $3.7 billion in 1953 to $6.5 billion 
in 1956. 

2) Research and development  fi- 
nanced and performed by industry itself 
increased 44 percent, from $2.3 billion 
in 1953 to $3.3 billion in 1956. 

3) Federal Government financing of 
industrial research and development in- 
creased 131 percent, from $1.4 billion in 
1953 to $3.1 billion in 1956—an increase 
of from 37 to 49 percent of total indus- 
trial research and development funds. 

The survey showed that 13 industries 
accounted for more than 85 percent of 
all research and development performed 
by industry in 1956. One-half of all in- 
dustrial research and development ex- 
penditures was concentrated in the air- 
craft and parts and in the electrical 
equipment industries. The aircraft and 
parts industry accounted for 32 percent 
of the total industrial research and de- 
velopment, and the corresponding figure 
for the electrical equipment industry 
was 18 percent. The machinery and 
chemical industries accounted for 9 and 
8 percent, respectively, of the total. The 
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petroleum products and extraction and 
the profcssional and scientific instru- 
ments industries each accounted for 4 
percent. The remaining industries, sepa- 
rately reported in the foundation’s pre- 
liminary report, each accounted for less 
than 3 percent. 

Copies of Reviews of Data on Re- 
search and Development, No. 10, May 
1958, may be obtained by writing to the 
National Science Foundation, Washinz- 
ton 25, D.C. 


Scientists in the News 


AGNES CHASE, 88, one of the most 
distinguished of American botanists, re- 
ceived her first college degree on 14 June 
when she was presented with an honor- 
ary degree during commencement cere- 
monies at the University of Illinois. 
With no formal training in botany, she 
became senior botanist of the Smith- 
sonian Institution, Washington. She has 
spent a life-time studying grasses, and at 
the Smithsonian she helped build one of 
the world’s most important collections of 
grasses. She has written extensively. 

Retirement in 1939, with the honorary 
title of research associate, has not 
stopped her scientific work. She has just 
finished an index of grass nomenclature 
and bibliography containing more than 
80,000 references that will probably be 
the standard international authority on 
this subject for years to come. 


KIMBALL ATWOOD, senior biolo- 
gist.at the Oak Ridge National Labora- 
tory, Oak Ridge, Tenn., has been named 
to head the work in medical genetics at 
the University of Chicago. The appoint- 
ment is effective as soon as Atwood can 
conclude his responsibilities at Oak 


Ridge. 


JOHN T. DAILEY, formerly techni- 
cal director of research with the Bureau 
of Naval Personnel, has joined the staff 
of the American Institute for Research, 
where he will act as program director for 
research on the identification, develop- 
ment, and utilization of human talents. 
He will be working at the Washington 
office of the institute. 


HENRY C. HARRIS, agronomist in 
charge of the biochemistry laboratory 
at the Florida Agricultural Experiment 
Station, has received the Distinguished 
Service Award of the University of Flor- 
ida Chapter of Gamma Sigma Delta. 


JOHN S. RINEHART, assistant di- 
rector of the Smithsonian Astrophysical 
Observatory, Cambridge, Mass., and an 
astronomy research associate at Harvard 
University, will become a professor of 
mining engineering at the Colorado 
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School of Mines next fall. In addition to 
teaching courses dealing with chemical 
and physical make-up of explosives, 
Rinehart will become director of the 
school’s Mining Engineering Research 
Laboratory. 


Sister HILARY ROSS, biochemist 
Public Health Service Hospital, Carville, 
La. (National Leprosarium), has re- 
ceived the 1958 Damien—Dutton Award 
of the Damien—Dutton Society. 

President Eisenhower in a congratula- 
tory telegram said: “With her great rec- 
ord in the field of leprosy, she is emi- 
nently qualified for the Damien—Dutton 
Award. Her long service at the Govern- 
ment Hospital in Carville provides an 
outstanding example of inspired faith 
and good work.” 


WILLIAM C, MacTAVISH, who has 
served New York University for 50 years, 
has retired as professor emeritus of 
chemistry. MacTavish, senior member of 
the faculty, began his career at the uni- 
versity in 1908, when at the age of 15 
he was hired as a bottle-washer in the 
biochemistry laboratory. During his 5 
years in the laboratory he learned basic 
chemistry, and, with only a preliminary 
public-school education, he compiled 
enough credits to enter the university as 
a student. After two leaves of absence 
for military duty, he received his bache- 
lor’s degree in 1924. Two years later, he 
had earned a master’s degree from Co- 
lumbia University. 

MacTavish was a faculty member at 
both Washington Square College and 
the College of Medicine through the 
*twenties. In 1929 he was made professor 
at Washington Square College, and in 
1930 he became chairman of the de- 
partment of chemistry. He held this post 
until 1958. 

MacTavish is now visiting toxicologist 
for Westchester County and special ex- 
aminer in chemistry for the Civil Service 
Commission. After a trip abroad, he and 
his wife will retire to their tree farm in 


Jackman, Me. 


JOHN S. BOYCE, professor of forest 
pathology at the Yale University School 
of Forestry since 1929 and chief patholo- 
gist of the U.S. Department of Agricul- 
ture since the same year, will retire on 
30 June. Boyce, whose Forest Pathology 
has been a standard text since 1938, is 
engaged at present in making a third re- 
vision of the volume. 

Boyce was born in Belfast, Ireland. 
Moving to America in early life, he re- 
ceived his bachelor-of-science and mas- 
ter-of-forestry degrees in 1911 and 1912 
from the University of Nebraska and 
took his Ph.D. degree from Stanford Uni- 
versity in 1917. 

He joined the U.S. Forest Service for 





2 years in 1910 and again in 1919, when 
he became scientific assistant and assist- 
ant pathologist in the Division of Forest 
Pathology of the Department of Agr:cul- 
ture. From 1920 to 1928 he was patholo- 
gist in charge of the department’s Port- 
land, Ore., branch and for the following 
year was principal silviculturist and di- 
rector of the Northeastern Forest Ex- 
periment Station. 


General DON FLICKINGER has 
been appointed to the newly established 
position of special assistant for bioastro- 
nautics, deputy commander for ballistic 
missiles, at the Air Research and Devel- 
opment Command’s Air Force Ballistic 
Missile Division, Inglewood, Calif. The 
new position involves the planning, con- 
trol, and use of advanced scientific stud- 
ies dealing with man and the problems 
he will encounter in the course of Air 
Force space studies. Flickinger adds his 
new duties to his present assignments as 
ARDC staff surgeon and ARDC director 
of life sciences. 


HARRY E. BACON, professor and 
head of the department of proctology at 
Temple University Medical Center, has 
been presented the highest award given 
by the Belgian Government. He was 
made an Officer, Order of Couronne, by 
King Baudouin, in Brussels on 15 May. 


LAURENCE H. KYLE, professor of 
medicine at the Georgetown University 
School of Medicine, has been appointed 
chairman of the department of medicine, 
effective 1 July. He succeeds HUGH H. 
HUSSEY, who will become dean of the 
School of Medicine. 


JOHN C. S. PATERSON, associate 
professor of medicine at Tulane Univer- 
sity Medical School, will become chair- 
man of the department of tropical medi- 
cine and public health on 1 July. 


EMMANUEL FARBER, | associate 
professor of pathology and of biochem- 
istry at Tulane University School of 
Medicine, has received the second an- 
nual Parke-Davis Award in Experimen- 
tal pathology of the American Society 
for Experimental Pathology. The award, 
consisting of $1000 and a medallion, was 
presented at the annual dinner of the 
society, held on 16 April in Philadelphia 
in conjunction with the annual meeting 
of the Federation of American Societies 
for Experimental Biology. The award 
was given to Farber for fundamental re- 
search in chemical changes in cells as a 
cause and basis of disease. 


BERNARD L. OSER, president and 
director of the Food and Drug Research 
Laboratories, Inc., of Maspeth, N.Y., 
has received the $1000 Babcock-Hart 
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Award for his technological services to 
nutrition and public health. The award 
was presented to him in Chicago on 27 
May during the 18th annual meeting of 
the Institute of Food Technologists. 


WILLIAM GUY has received the 
Distinguished Service Award of the Vir- 
ginia Section of the American Chemical 
Society “in recognition of his outstand- 
ing contribution to the professional 
standing of chemists.” A dinner in his 
honor was held at the Officers Club of 
Virginia in Richmond on 6 June. 


LILLIAN H. MEYER has _ been 
named head of the department of chem- 
istry at Western Michigan University, ef- 
fective 1 September. 

WILLIAM BRUECKHEIMER is 
the new head of the university’s depart- 
ment of geography and geology. 


CHESTER N. FRAZIER, head of 
the department of dermatology at Har- 
vard Medical School, will retire from 
active service at Harvard on 30 June; 
when he will become Edward Wiggles- 
worth professor emeritus of dermatology. 
Simultaneously, Frazier will retire as 
chief of the Dermatological Service at 
the Massachusetts General Hospital, 
Boston. 

Frazier’s contributions to research in 
dermatology have included studies on 
the relationship of ‘skin disease to nutri- 
tion. He was the first to describe a skin 
disease caused by Vitamin A deficiency. 
During 19 years in China (1922-1941), 
while teaching at the Peiping Union 
Medical College, he carried on research 
in skin diseases of the Chinese, and 
trained Chinese doctors in the treatment 
of skin disease and syphilis. His studies 
have also included the biology of syphi- 
lis; the effects of race, sex, and hormones 
in resistance to syphilis; and the mode 
of action of penicillin. 

Frazier attended Wooster College and 
received the S.B. (1915) and the M.D. 
(1917) degrees from Indiana University. 
In 1947 he was awarded the doctor of 
public health degree by Johns Hopkins 
University. He also did postgraduate 
work at the University of Munich, 
Germany. 


AIKOH KAWAHATA, professor of 
hygiene, Mie Prefectural University 
School of Medicine, Mie—Ken, Japan, 
has recently completed a year as Ful- 
bright fellow in the department of physi- 
ology and pharmacology of the Kirks- 
ville College of Osteopathy and Surgery, 
Kirksville, Mo. Until February 1959 he 
will work in the department of physiol- 
ogy and biophysics, University of Wash- 
ington, Seattle. Kawahata’s studies have 
been in the field of sweat gland physi- 
ology. 
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The U.S. Department of Agriculture 
honored 182 employees recently in spe- 
cial ceremonies at the sylvan theatre on 
the Washington Monument grounds in 
Washington. Eight of these received Dis- 
tinguished Service Awards, 127 were 
given Superior Service Awards, and 47 
were cited for 40 years or more of serv- 
ice. Those who received Distinguished 
Service Awards are: 

CHARLES DRECHSLER, mycolo- 
gist, Agricultural Research Service, 
Beltsville, Md. 

GWYNN GARNETT, administrator, 
Foreign Agricultural Service. 

SHERMAN E. JOHNSON, advisor 
to Agricultural Research Service Ad- 
ministrator. 

PAUL V. KEPNER, deputy admin- 
istrator, Federal Extension Service. 

NICHOLAS T. MIROV, plant phys- 
iologist, Forest Service, Berkeley, Calif. 

ROBERT T. O’CONNOR, physical 
scientist, Agricultural Research Service, 
New Orleans, La. 

R. LYLE WEBSTER, director of 
information. 

DONALD A. WILLIAMS, adminis- 
trator, Soil Conservation Service. 

Another feature of the ceremonies was 
the presentation of the William A. 
Jump Memorial Award to ROBERT S. 
SHARMAN, a veterinarian of the Agri- 
cultural Research Service, for his work 
in the eradication of foot-and-mouth 
disease in Mexico following the second 
outbreak there within the past 11 years. 


HARLOW SHAPLEY of Harvard 
College Observatory has completed his 
tour as visiting scholar to 50 American 
colleges and universities. Fourteen of the 
visits were under the auspices of the 
American Astronomical Society, under- 
written by the National Science Founda- 
tion; most of the others were sponsored 
by the National Organization of Phi Beta 


Kappa. 


RALPH E. HIATT, chief of the 
Antenna Laboratory at the Air Force 
Cambridge Research Center, has been 
appointed research physicist in the Uni- 
versity of Michigan Engineering Research 
Institute, effective 1 July. He will be 
head of the experimental part of the 
Radiation Laboratory, which is conduct- 
ing research in basic electronics, radar 
and associated devices, antimissiles sys- 
tems, camouflage techniques, and mathe- 
matics. 


ARTHUR R. CADE, a member of 
the L. B. Evans’ Son Co, staff, has re- 
tired after 18 years of service as chief 
bacteriologist for the Givaudan Corpora- 
tion and its subsidiary the Sindar Cor- 
poration, of Delawanna, N.J., and New 
York, manufacturers of organic (syn- 
thetic aromatic) chemicals. 


F. W. WENT, professor of plant phys- 
iology at California Institute of Tech- 
nology, has been appointed director of 
the Missouri Botanical Garden, St. 
Louis, and professor of botany at Wash- 
ington University, effective 1 September. 


Recent Deaths 


WILLIAM DENNIS, Middletown 
Township, N.J.; 85; chairman of the At- 
lantic Coast Section, Shell Fisheries Di- 
vision, New Jersey State Department of 
Conservation and Economic Develop- 
ment, and specialist on the tides and 
channels of Sandy Hook Bay and the 
North Jersey coast; 1 June. 

Rev. GUSTAVE DUMAS, New York, 
N.Y.; 59; dean of the Fordham Univer- 
sity Graduate School of Arts and Sci- 
ences, 1938-51; 28 May. 

WILLIAM H. EISENMAN, Cleve- 
land, Ohio; 73; national secretary of the 
American Society for Metals for 40 
years; former head of the chemistry de- 
partment of Racine (Wis.) College; 
superintendent of schools in Elmhurst, 
Ill.; 30 May. 

AARON FREILICH, New York, 
N.Y.; 65; lecturer at Brooklyn College 
and former chairman of the mathematics 
department at Lafayette High School, 
Brooklyn; author of many mathematics 
textbooks; 1 June. 

DANIEL LASZLO, New York, N.Y.; 
55; chief of the division of neoplastic 
diseases at Montefiore Hospital; served 
at the universities of Freiburg and Co- 
logne, Germany, and the University of 
Vienna before coming to the United 
States in 1938; led an investigation of 
radioactive strontium for the Atomic 
Energy Commission and the U.S. Public 
Health Service at Montefiore; 1 June. 

KARL PRESSER, New York, N.Y.; 
60; radiologist; formerly taught x-ray 
diagnosis and therapy at the University 
of Vienna Medical School; 1 June. 

GEORGE J. SHIPLE, Detroit, Mich.; 
66; professor of chemistry and director 
of the department of chemistry at the 
University of Detroit; 18 May. 

C. E. SKINNER, Pullman, Wash.; 
61; chairman of the department of bac- 
teriology and public health, State Col- 
lege of Washington; 10 May. 

IEKOUSSIEL G. TCHERTKOFF, 
New York, N.Y.; 73; consultant and 
former visiting physician at the Metro- 
politan Hospital and at the Sea View 
Hospital, West New Brighton, N.Y.; spe- 
cialist in lung diseases; author of many 
papers on pulmonary tuberculosis; 1 
June. 

Lord WEBB-JOHNSON, London, 
England; 77; surgeon to the late Queen 
Mary of England for 17 years and presi- 
dent of the Royal College of Surgeons 
for 8 years; 25 May. 
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Book Reviews 


The Tao of Science. An essay on West- 
ern knowledge and Eastern wisdom. 
R. G. H. Siu. Technology Press, Mas- 
sachusetts Institute of Technology; 
Wiley, New York; Chapman & Hall, 
London, 1957. xvi+180 pp. $4.25. 


William James once described a phi- 
fosopher as a person who can pick a 
thing up and lay it down again. The 
book under review suggests that the con- 
temporary scientist is a person who is 
trying to lay something down while won- 
dering whether he has picked up any- 
thing in the first place. 

James’ definition of the philosopher 
may be interpreted as meaning that the 
philosophical method of investigating 
many different hypotheses for the analy- 
sis, description, coordination, and under- 
standing of facts prevents the error of 
confusing the theoretical description of 
fact with undescribed fact itself and 
thereby prevents the philosopher from 
becoming so obsessed with a particular 
theory of the facts that he cannot lay 
that theory down and look at the facts 
from another theoretical standpoint. 

R. G. H. Siu’s suggestion (as I inter- 
preted it) that the contemporary scien- 
tist is not sure that he picked up any- 
thing in the first place is expressed in 
the three sentences at the beginning of 
the final chapter of Siu’s book (page 
145): “Let us distill the previous delib- 
erations. We have touched upon the an- 
cient roots of modern science. We have 
uncovered the shaky uncertainties on 
which her facts and methodologies are 
grounded.” 

This judgment is reached after a wide 
reading and analysis of recent studies in 
the methodology and philosophy of natu- 
ral science and in the meaning of the 
value concepts of ethics and the norma- 
tive social sciences. In his philosophy of 
the natural sciences, Bridgman’s empha- 
sis upon the operational meaning of the 
concept plays an important role. The 
theories of Whewell, Mach, Keynes, 
Feigl, Reichenbach, Wittgenstein, White- 
head, Einstein, and myself are also re- 
ferred to. 

In connection with the theory of sci- 
entific concepts of the two last men- 
tioned, Siu’s remarks suggest a slight 
misconception on his part. After describ- 
ing correctly the theory of scientific 
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knowledge which Einstein and I hold, 
Siu comments in part as follows (page 
18): “Yet it is inconceivable that abso- 
lute truth will be given to mere man.” 
Then follows what Siu describes as a 
“barrage of questions” from which in 
“contrast to Einstein most scientists have 
retreated. They have contented 
themselves with more tangible goals. 
Prevailing theories are modified in the 
light of more accurate observations. . . . 
We cannot extrapolate from thin statis- 
tical slices into the remote reaches of 
space and time” (pages 18-19). It is to 
be emphasized that there is nothing in 
the theory of scientific knowledge of Ein- 
stein and myself which entails such con- 
sequences. The thesis that there are 
methodological criteria for affirming that 
the theories of physics are not merely 
subjective constructs but refer also to the 
epistemological object of knowledge is 
in no way incompatible with the fact 
that the basic assumptions of the theories 
change with time. A concrete example 
should suffice to make this clear. Every 
human being has had the experience of 
having certain images of a person ap- 
proaching him at a distance and of inter- 
preting these images initially as a sign of 
a well-known friend, only to find, as the 
images become less blurred with the ap- 
proach of the person, that one has made 
the wrong hypothesis and that it is not 
the friend one supposed. From this one 
does not conclude that there was no ob- 
jective person present. The same is true 
of the historical fact of the change of 
hypotheses concerning the more subtle 
scientific objects. Maybe, therefore, the 
scientist has picked up something after 
all. 

In his discussion of value concepts, Siu 
is equally aware of the major theories 
and problems. His conclusions will, more- 
over, stand critical analysis. So also will 
the criticisms which he draws from these 
conclusions concerning the adequacy of 
much of contemporary social science, 
particularly that part of social science 
which purports to be able, in the name 
of scientific method, to make judgments 
concerning intrinsic or goal values as 
well as judgments about instrumental 
values and matters or theories of fact. 
Social scientists may well ponder the 
distinction, well known to philosophi- 
cally minded students of ethics, between 





instrumental and intrinsic values and its 
implications for the social sciences. To 
pay attention to this distinction is to 
realize that social science must have a 
method for the determination of intrinsic 
or goal values that differs from the 
methods it uses to determine either in- 
strumental values or verified theories of 
what is the case in fact. A major original 
contribution of this book is its specifica- 
tion of the consequences with respect to 
the administration of scientific research 
and educational institutions, foundations, 
and laboratories. 

In his chapter entitled “Values and in- 
centives in organized research,” Siu 
writes (page 116): “It is unfortunate 

. that overemphasis on consultation 
and coordination has led to a confound- 
ing of values at different levels and of 
values as a means and as an end. The 
expertness of an individual in a particu- 
lar science frequently overflowed into de- 
cisions influencing the purposes for which 
the discipline was but the means.” As an 
example he refers to an army and its mili- 
tary leaders. Their value is instrumental 
rather than intrinsic or “an end.” Their 
expertness consequently is merely with 
respect to instrumental values. When, 
therefore, judgments concerning goal 
values are made by the military, they are 
being made by those who lack the ex- 
pertness to make them. Inevitably, the 
result, Siu concludes quite correctly, is 
a “tampering with the free use of scien- 
tific disciplines” (page 117) and a “‘self- 
injuring confusion in the management of 
research” (page 117). 

But Siu sees that the same errors occur 
in “industrial concerns and their labora- 
tories and in universities and their re- 
search groups”; also (page 116) in the 
wealthy foundations dispensing grants, 
when the administrative decision-making 
heads of these organizations, even though 
scientifically trained in the scientific 
methods for making decisions about theo- 
ries of fact or instrumental values, possess 
no scientific or philosophical insight into 
the problem involved in making norma- 
tive judgments concerning goal values. 
The danger of corrupting both education 
and scientific research, in the name of 
scientific method, because of a restricted 
conception of method which may be ap- 
propriate for solving some problems but 
is inappropriate for the normative type 
of problem at hand is indeed very real. 
The danger is the greater because of the 
frustrated psychology of many of the 
directors of research and of the large 
money-laden foundations—a psychology 
which Siu describes with realistic con- 
creteness. 

What are his positive prescriptions for 
meeting this situation? Roughly, they are 
two in number. The first is the supple- 
mentation of what he calls the “ration- 
alistic” scientific methods of the West 
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with the Tao or Way of No-knowledge of 
China and Asia generally. Hence the title 
of his book. Operationally speaking, what 
this amounts to is the realization that 
living experience is an art as well as 
a science and that it requires the culti- 
vation of intuitive esthetic sensitivity and 
normatively guided choosing as well as 
formal theory construction with its in- 
direct operational and experimentally de- 
fined methods of confirmation. I wel- 
come this conclusion by Siu because it 
amounts to an independent confirmation, 
by a Western trained scientist of Asian 
name and cultural background, of the 
analysis of scientific procedures and the 
interpretation of Taoist and Buddhist 
Asian culture of The Logic of the Sci- 
ences and the Humanities and The 
Meeting of East and West. 

Siu’s second prescription is even more 
specific and follows from the first. The 
adequate executive in any social institu- 
tion, whether it be the government, a 
university, a research laboratory, or a 
foundation, must combine an apprecia- 
tion of the scientific method for solving 
problems of fact with (i) aesthetic sen- 
sitivity to the problematic subtleties of 
experience and (ii) disciplined philo- 
sophical analysis of its problems of value 
of the two different types. In the words 
of the title of this book’s final chapter, 
the truly scientific decision-maker must 
be “The philosopher-executive.” 

F. S. C. NortHrop 
Yale University Law School 


The Admirable Discourses of Bernard 
Palissy. Translated by Auréle La 
Rocque. University of Illinois Press, 
Urbana, 1957. vi+ 264 pp. $5.50. 


The only major publication by Ber- 
nard Palissy, Discours admirables, sum- 
marizes the lectures he started to present 
to a selected group in 1575. The book 
appeared in 1580 when Palissy was per- 
haps 70; his birth date is not definitely 
known. The discourses between Theory 
and Practice are “on the nature of water 
and fountains . . . on metals, salts and 
salines, on rocks, earths, fire and enamels. 
. .. Plus a treatise on marl, very useful 
and necessary, for those who practice 
agriculture . . .” 

Auréle La Rocque presents an intro- 
duction and an annotated translation 
from the rather difficult, antiquated 
French. This is the book of a practical 
man who liked to call himself “ouvrier 
de terre et inventeur des Rustiques Figu- 
lines du Roy et de Monsieur le duc de 
Montmorency’—a worker in earth ma- 
terials and inventor of the naturalistic 
patterns. He is not a “skeptical chemist” 
like Robert Boyle in his dialogues 
(1661), but he criticizes philosophers, 
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alchemists, and certain physicians. From 
his experiences with the crystallization of 
salts, the working of clays, and the color- 
ing of glass he derives very definite con- 
cepts of good and bad water and their 
role in the formation of ores, stones, and 
petrifacts and the operation of salt flats 
and pumps. He is particularly moving 
when he describes his long struggles with 
potteries and enamels, which taught him 
the difference between “evaporative and 
accidental humors” and “fixed and radi- 
cal humors” in clays. 

Both the translator and publisher de- 
serve our thanks for this addition to the 
historical library of the geologist, min- 
eralogist, and chemist. 

Epuarp FARBER 
4530 Brandywine Street, N.W., 
Washington, D.C. 


Livestock Improvement in Relation to 
Heredity and Environment. J. E. 
Nichols. Oliver and Boyd, Edinburgh, 
ed. 4, 1957. xi+ 240 pp. Illus. 16 s. 


Few books have been written on live- 
stock breeding in which a successful bal- 
ance was achieved between genetical 
theory and actual breeding practice. The 
volume by Nichols is probably the out- 
standing example of a happy synthesis 
in this field. First published in 1944, the 
book is now in its fourth edition. Its au- 
thor, who is professor of animal hus- 
bandry at the University College of 
Wales, has had wide experience in Aus- 
tralia and Britain, and this has been of 
remarkable benefit to his presentation. 

After-short introductory chapters the 
author presents the bare principles of 
heredity and brief discussions of the com- 
plexity of genic interaction and of the in- 
terplay between genotype and environ- 
ment. The major substance of the book 
is indicated by chapters on the following 
subjects: gene and character frequency; 
environmental aspects; genetic aspects of 
(i) selection; (ii) inbreeding as a mat- 
ing system, (iii) line-breeding; outbreed- 
ing and hybrid vigor; mating likes and 
unlikes; performance and progeny test- 
ing; breed construction; and type and 
environment. There is a concluding re- 
view of the present status of animal 
breeding research and its applications. 

The book is written in a clear but con- 
densed style and demands an attentive 
reader. It should admirably answer its 
purpose, though one may hope that most 
students will read it with a broader 
grounding in genetics than is provided 
by the author. As complementary read- 
ing in courses on general genetics, 
Nichols’ book is to be recommended 
highly, since it gives an excellent pic- 
ture of the many and intricate problems 
associated with the improvement of 


slowly reproducing animals of economic 
value. One might wish for somewhat 
more extensive illustrations. There are a 
good list of references and a satisfactory 
index. 

WALTER LANDAUER 
Department of Animal Genetics, 
University of Connecticut 


The Human Sum. C. H. Rolph, Ed. 
Macmillan, New York, 1957. vi+ 232 
pp. Illus. $3.75. 


This book deals with two distinct, 
though related, topics: the changing 
structure of the family and world popu- 
lation problems. The essays on the fam- 
ily, by C. J. Rolph, Jacquetta Hawkes, 
Michael Young, Peter Willmott, Edward 
Blishen, J. M. Mackintosh, James Lans- 
dale Hodson, and Sherwin Bailey, do 
an admirable job of making clear the 
changes that have taken place in the 
structure and emotional flavor of the 
family unit during the last hundred 
years, particularly among the lower 
classes in England. Jacquetta Hawkes 
epitomizes the present-day urban family 
as a unit that is “living in its own small 
box, belonging to no living community 
and perhaps even ignorant of the names 
of its neighbors’—a unit that, of all 
forms of the family so far invented, is 
“probably the hardest to maintain.” This 
theme is developed further by the other 
essayists, with little overlap of material. 
The illustrations by Alfred G. Wurmser 
enliven an already lively text. 

The portion of the book that deals 
with population problems is somehow less 
satisfactory. It is not that the essays are 
not sensible, for they are. Julian Huxley 
gives a graphic picture of present-day 
overpopulation; Mary Stocks writes an 
interesting history of the birth control 
movement; while A. S. Parkes brings us 
up to date on recent contraceptive ex- 
perimentation. Bertrand Russell writes 
with his usual pithy common sense. It’s 
all good. But it’s all been said before. 
There are so many good books on popu- 
lation problems now—books that remind 
us of those Dylan Thomas complained 
about (“books that told me everything 
about the wasp except Why”), books 
that tell us all that we need to know 
about population except what now? Are 
we really so unable to see the end of the 
story? Or are we afraid to describe what 
we see? Two generations ago there were 
those who realized that “sex” was a prob- 
lem, and they sought to grapple with it 
by writing books just filled with facts 
about stamens and pistils and poilen and 
birds and bees. Their facts were true, but 
these had little relevance to the human 
problem. Is it not possible that most of 
what now passes for discussion of “the 
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population problem” is as peripheral to 
some real, though unstated, problem as 
was the birds-and-bees literature to the 
earlier tabooed subject? Perhaps we 
should have a moratorium on books on 
“the population problem” until some rash 
iconoclast tells us what it is that really 
bothers us. 

Garrett Harbin 
Santa Barbara College, 
University of California, Goleta 


Philosophy of Mathematics and Natural 
Science. Hermann Weyl. Revised and 
augmented English edition based on a 
translation by Olaf Helmer. Princeton 
University Press, 1949. 311 pp. $1.95. 


Now available in a paperback printing, 
the 1949 English edition is, in the main, 
a translation of an article first published 
in 1927 as Philosophie der Mathematik 
und Naturwissenschaft, Oldenbourg. It 
includes many minor changes in the text, 
additional references, and six essays on 
developments during the intervening 
years in mathematics, physics, and biol- 
ogy. 


The Story of Albert Einstein. The scien- 
tist who searched out the secrets of the 
universe. Mae Blacker Freeman. Ran- 
dom House, New York, 1958. 178 pp. 
$2.95. 


It was announced some years ago, as 
the result of an investigation, that if 
one asked the average man on the street 
to name several distinguished scientists 
working in this country, the only name 
he could recall was that of Einstein. 
Quite recently typical groups of high- 
school students were directed, by means 
of a questionnaire, to give their impres- 
sions of the daily life and personal char- 
acteristics of the professional scientist. 

The results are truly appalling. But to 
me, at least, it seems quite clear that the 
Statistical average reply constituted a 
fairly true picture of the work and per- 
sonal traits of Albert Einstein. Fortu- 
nately or unfortunately, Einstein was in 
no way a typical scientist. He may not 
have been even a typical genius. He has 
been called, with some justification, the 
greatest intellect of the 20th century. But 
it would be hard to match some of his 
personal peculiarities. 

Where could one find another man of 
great professional distinction who habitu- 
ally wore the most informal attire and 
“forgot” to change to formal clothes 
when delivering an important invited ad- 
dress at a foreign institution? Who rode 
by preference in a third-class railway 
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coach and walked, carrying his luggage, 
from the station to the castle of the 
Queen of Belgium, while the official wel- 
coming committee searched vainly for 
him in the first-class coaches? 

In the book under review, many other 
classic and apparently true stories con- 
cerning Einstein are set forth in simple 
and dramatic style, occasionally with an 
added embellishment that the author 
may have gleaned through her personal 
acquaintance with Einstein and _ his 
friends during several years of his so- 
journ at Princeton. Mae Blacker Free- 
man, wife of a well-known physicist, 
wisely makes no attempt to describe or 
discuss the scientific discoveries that 
brought such world fame to Einstein. 
Her book, which is designed for young 
readers, is confined almost solely to Ein- 
stein as an unusual human being. Rela- 
tively full treatment is given, appropri- 
ately, to his early life, prior to his first 
university position, 

It has always seemed to me that the 
most significant part of the life history 
of any acknowledged genius is just this 
early period. What were the circum- 
stances that encouraged, or at least al- 
lowed, the unfolding of great intrinsic 
talent? So often it seems as though only 
a fortuitous combination of circum- 
stances has served to avert the suppres- 
sion of such development. Einstein, quite 
possibly because he was a Jew, was un- 
able to get a university position in 
Switzerland after his graduation from a 
Swiss institution. But he did finally ob- 
tain a routine position in the Swiss 
Patent Office, where the daily work as- 
signed to him was dispatched in a com- 
paratively short time, leaving the major 
part of the day free for him to “think.” 
Here the theory of relativity was devel- 
oped—a product of pure thought, al- 
though based of course on sound know]l- 
edge of experimental facts. 

The latter portion of Einstein’s life 
was occupied, in great part, with his 
endeavors to help those of his own race, 
all over the world, and to advance world 
peace. He was an admitted pacifist and 
conscientious objector, with a complete 
contempt for the military forces (“the 
vilest offspring of the herd mind”). Yet 
it was Einstein’s personal appeal to Pres- 
ident Roosevelt that set in motion the 
huge research project that led to the 
atomic bomb as well as to industrial 
uses of nuclear energy. 

The hero worship that enveloped Ein- 
stein in his later years is almost unbe- 
lievable. He is, so far as I know, the only 
scientist who has ever rated a ticker-tape 
parade along Broadway or who has been 
greeted with a storm of applause when 
he appeared in a box at the Metropoli- 
tan Opera. These and many other de- 
tails of such hero worship during his 





tours all over the world are duly set 
forth, with a minimum of emphasis on 
the slanderous attacks also made upon 
him. 

Presumably this little book is designed 
to inspire young students to choose a sci- 
entific career. But when the results of 
the questionnaire already mentioned are 
taken into consideration, the effect may 
well be just the opposite. The personal 
life of Einstein surely makes interesting 
reading, but it is far from the life of the 
typical scientist and far from one that 
even the typical scientist would care to 
emulate. Most scientists, so far as their 
personal lives are concerned, are quite 
normal human beings, a fact concerning 
which the average high-school student 
now seems completely uninformed. 

Raymonp T. Birce 
Department of Physics, 
University of California 


Biological Aspects of Cancer. Julian 
Huxley. Harcourt, Brace, New York, 
1958. 156 pp. $3.75. 


The evolution of this book is as inter- 
esting as the subject matter. It began as 
a lecture, grew into two reviews, and 
emerged in its present form. The stimu- 
lus for this development was the discov- 
ery of “so many unfamiliar facts” which 
led to “so many ideas novel to... a 
biologist” that the author came to the 
realization that “cancer, far from being 
a field of purely medical concern, is a 
key subject for general biology in its 
present stage of development.” While 
this conclusion is applicable to other 
problems of medical science, it is heart- 
ening to know that a biologist of Hux- 
ley’s stature emerges from his “hard 
labour” with an opinion shared by on- 
cologists interested in the biological as- 
pects of cancer. 

The volume should be read by biolo- 
gists who are unfamiliar with the cancer 
process and, of more importance, by all 
who are engaged in cancer research, re- 
gardless of their previous training. The 
summary should be read first to acquaint 
the reader with the broad objectives and 
conclusions of the author. Huxley’s inter- 
ests include the fundamental factors in- 
volved in the origin and growth of can- 
cer, the various agents responsible for the 
occurrence of the disease in experimental 
animals and man, present-day theories of 
the origin of the cancer process, and 
practical procedures for treatment and 
prevention. No book of this size could in- 
clude all biological aspects of cancer, but 
this is a well-balanced discussion. 

Oncologists will find statements in 
support of the opening sentence that 
the author “has never done original 
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work on the subject” and several mis- 
spelled names, but these are of little im- 
portance when the author’s thesis is to 
bring about the “amalgamation of can- 
cer research with biology.” 

Howarp B, ANDERVONT 
National Cancer Institute, 
National Institutes of Health 


New Books 


Can People Learn to Learn? How to 
know each other. Brock Chisholm. Harper, 
New York, 1958. 157 pp. $3. 

Rehabilitation: A Community Chal- 
lenge. W. Scott Allan. Wiley, New York; 
Chapman & Hall, London, 1958. 263 pp. 
$5.75. 

The Principles of Semantics. Stephen 
Ullmann. Philosophical Library, New 
York, ed. 2, 1957. 346 pp. $10. 

Atomic Physics and Human Knowledge. 
Niels Bohr. Wiley, New York; Chapman 
& Hall, London, 1958. 109 pp. $3.95. 

The Industrial Challenge of Nuclear 
Energy, Research Uses, Social Problems. 
Papers given during the second informa- 
tion conference on nuclear energy for 
management, Amsterdam, 24-28 June 
1957. Organisation for European Eco- 
nomic Co-operation, Paris, 1958. 301 pp. 
$3.50. 

Atoms for Power: United States Policy 
in Atomic Energy Development. Final 
edition, background papers prepared for 
the use of participants and the final report 
of the twelfth American Assembly, Arden 
House, Harriman Campus of Columbia 
University, Harriman, New York, 17-20 
Oct. 1957. American Assembly, Columbia 
Univ., New York, 1958. 165 pp. 

Neomycin. Its nature and practical ap- 
plication. Selman A. Waksman, Ed., Wil- 
liams & Wilkins (for the Inst. of Micro- 
biology, Rutgers Univ.), Baltimore, 1958. 
422 pp. $5. 

Difference Methods for Initial-Value 
Problems. Robert D. Richtmyer. Intersci- 
ence, New York and London, 1958. 250 
pp. $6.50. 

Morphological Integration. Everett C. 
Olson and Robert L. Miller. Univ. of 
Chicago Press, Chicago, 1958. 332 pp. $10. 

The Living Museum. Experiences of an 
art historian and museum director, Alex- 
ander Dorner. Samuel Cauman. New York 
University Press, New York, 1958. 225 
pp. $10. 

Rheology. Theory and applications. vol. 
II. Frederick R. Eirich, Ed. Academic 
Press, New York, 1958. 604 pp. $15. 

Topics in Microbial Chemistry. Anti- 
mycin, coenzyme A, kinetin and kinins. F. 
M. Strong. Wiley, New York; Chapman 
& Hall, London, 1958. 177 pp. $5. 

Bird Wonders of Australia. Alec H. 
Chisholm. Michigan State Univ. Press, 
East Lansing, 1958. 253 pp. $5. 

Museum Registration Methods. Dorothy 
H. Dudley, Irma Bezold et al. American 
Assoc. of Museums, Washington, 1958. 
236 pp. $7.50. 

Endocrine Aspects of Breast Cancer. 
Proceedings of a conference held at the 
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University of Glasgow, 8-10 July 1957. 
Alastair R. Currie, Ed. Livingston, Edin- 
burgh, 1958 (order from Williams & Wil- 
kins, Baltimore). 356 pp. $8.50. 

The Mammalian Cerebral Cortex. B. 
Delisle Burns. Arnold, London, 1958 
(order from Williams & Wilkins, Balti- 
more). 126 pp. $5. 

Carter Briefhand. Theodore Hampton 
Carter, M. Herbert Freeman, E. C. Mc- 
Gill, Theodore Yerian. Allied, Chicago, 
1958. 112 pp. 

Analytical Mechanics. F. W. Van Name, 
Jr. Prentice-Hall, Englewood Cliffs, N.J., 
1958. 180 pp. $5.75. 

Photosensitors. A treatise on photo-elec- 
tric devices and their application to in- 
dustry. W. Summer. Macmillan, New 
York, 1958. 691 pp. $21. 

Basic Principles of Chemistry. Eugene 
C. Winslow. Van Nostrand, Princeton, 
N.J., 1956 and 1958. 289 pp. $4.75. 

The Effects of Atomic Radiation on 
Oceanography and Fisheries. Report of 
the Committee on Effects of Atomic Radi- 
ation on Oceanography and Fisheries of 
the National Academy of Sciences Study 
of the Biological Effects of Atomic Radia- 
tion. Publ. No. 551. National Acad. of 
Sciences-National Research Council, 
Washington, 1957. 146 pp. $2. 

Research in Affects. Psychiatric Re- 
search Repts. No. 8. Edited by members 
of the Committee on Research 1956-57. 
American Psychiatric Assoc., Washington 
6, 1958. 186 pp. $2. 

Spiders, Scorpions, Centipedes and 
Mites. The ecology and natural history 
of woodlice, Myriapods and Arachnids. J. 
L. Cloudsley-Thompson. Pergamon, New 
York and London, 1958. 242 pp. $9. 

Facts and Theories of Psychoanalysis. 
Ives Hendrick. Knopf, New York, ed. 3, 
1958. 423 pp. $6. 

General Biochemistry. Joseph S. Fruton 
and Sofia Simmonds. Wiley, New York, 
ed. 2, 1958. 1089 pp. $18. 

General Zoology. Claude A. Villee, 
Warren F. Walker, Jr., Frederick E. 
Smith. Saunders, Philadelphia, Pa., 1958. 
896 pp. 

Introduction to Atomic and Nuclear 
Physics. Rogers D. Rusk. Appleton-Cen- 
tury-Crofts, New York, 1958. 498 pp. 
$7.50. 

Recent Advances in Gelatin and Glue 
Research. Proceedings of a conference 
sponsored by the British Gelatine and 
Glue Research Association held at the 
University of Cambridge, 1-5 July 1957. 
G. Stainsby, Ed. Pergamon, New York 
and London, 1958. 277 pp. $12. 

Cultural Anthropology. The science of 
custom. Felix M. Keesing. Rinehart, New 
York, 1958. $6. 

Progress in the Chemistry of Fats and 
other Lipids. vol. 5 of Advances in Tech- 
nology. R. T. Holman, W. O. Lundberg, 
T. Malkin. Pergamon, New York and 
London, 1958. 345 pp. $14. 

The Dynamics of Bacterial Populations 
Maintained in the Chemostat. Publ. No. 
614. Herman Moser. Carnegie Institution 
of Washington, Washington, 1958. 136 pp. 
Paper, $1.15; cloth, $1.40. 


The Astronomical Universe. Otto 


Struve. Univ. of Oregon Press, Eugene, 
1958. 55 pp. $1.50. 

Programming for an Automatic Digital 
Calculator. Kathleen H. V. Booth. Aca- 
demic Press, New York; Butterworths, 
London, 1958. 245 pp. 

Snakes in Fact and Fiction. James A. 
Oliver. Macmillan, New York, 1958. 212 
pp. $4.95. 

Forestry Terminology. A glossary of 
technical terms used in forestry. Soc. of 
American Foresters, Washington, ed. 3, 
1958. 102 pp. $3.50. 

Zone Melting. William G. Pfann. Wiley, 
New York; Chapman & Hall, London, 
1958. 252 pp. $7.50. 

Introduction to the Moon. Dinsmore 
Alter. Griffith Observatory, Los Angeles, 
1958. 108 pp. Paper, $1.65. 

Scientific Basis of Athletic Training. 
Laurence E. Morehouse and Philip J. 
Rasch. Saunders, Philadelphia, Pa., 1958. 
238 pp. $4.50. 

Homology Theory on Algebraic Varie- 
ties. Andrew H. Wallace. Pergamon, New 
York and London, 1958. 123 pp. $5.50. 

The Lipoproteins, Methods and Clini- 
cal Significance. Symposia on Research 
Advances Applied to Medical Practice, 
No. 3. F. Homburger and P. Bernfeld, 
Eds. Karger, Basel, Switzerland, 1958. 94 
pp. $4. 

Danger Cave. Anthropological Papers, 
No. 27. Jesse D. Jennings. Univ. of Utah 
Press, Salt Lake City, 1958. 328 pp. $6. 

Electron Microscopic Atlas of Normal 
and Leukemic Human Blood. Frank N. 
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Experimental Mucormycosis 
in the Healthy Rat 


In a study of inflammation we observed 
germination and growth of Rhizopus 
oryzae spores which we had injected into 
Selye’s “granuloma pouch” (J) in the 
healthy rat. Wright et al. (2) used this 
technique to study growth of another fun- 
gus, Coccidioides immitis. 

Twenty -five- milliliter pneumoderms 
were produced on the backs of Wistar 
strain rats that weighed from 150 to 200 
g each (3). A 0.5-milliliter saline suspen- 
sion of 1,250,000 spores (estimated by 
hemocytometer count) of Rhizopus ory- 
zae (Duke University, No. 2473) was in- 
jected into each pouch. Rats were sacri- 
ficed after 24 hours, 3 days, 6 days, 10 
days, 4 weeks, and 6 weeks, respectively, 
and tissues were taken for histologic sec- 
tions and cultures on Sabouraud’s me- 
dium from the pouch, lungs, spleen, 
liver, and pancreas. 

In all rats killed 24 hours after injec- 
tion of spores, there was a gray-yellow 
exudate within the hyperemic, edema- 
tous, thickened wall of the pouch. In 
those killed after 6 days, yellow, cloudy 
fluid had accumulated and small gray- 
yellow nodules, 3 to 4 mm in diameter, 
appeared in a thickened wall. In those 
killed at the end of 4 weeks, several of 
the nodules appeared to have merged, 
with formation of raised gray-yellow 
areas in the wall of the pouch. The fluid 
in the pouch had not become grossly 
bloody. In one of the animals sacrificed 
at the end of 4 weeks, the pouch had 
collapsed and the small nodules had be- 
come walled off by fibrous tissue. No 
fluid was present. In the animals killed 
after 6 weeks, the pouches were col- 
lapsed, but the sites were marked by 
small, firm gray-white subcutaneous nod- 
ules. 

Rhizopus oryzae grew in cultures from 
the pouch, but not from any organ, of 
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tion. Manuscripts should be typed double-spaced 
and be submitted in duplicate. In length, they 
should be limited to the equivalent of 1200 words; 
this includes the space occupied by illustrative or 
tabular material, references and notes, and the 
author(s)’ name(s) and affiliation(s). Illustrative 
material should be limited to one table or one 
figure. All explanatory notes, including acknowl- 
edgments and authorization for publication, and 
literature references are to be numbered consecu- 
tively, keyed into the text proper, and placed at the 
end of the article under the heading “References 
and Notes.” For fuller details see ‘Suggestions to 
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each rat when sacrificed. Species of 
Penicillium, Aspergillus, or Trichoderma 
grew in cultures made from the lungs of 
most animals, but all cultures from other 
visceral organs remained sterile. It is 
felt that fungi in the lung were air-borne 
contaminants in the alveoli, as no fungi 
were demonstrated to be present in the 
histological sections. 

In histological sections of the pouch 
at the end of 24 hours, there were hy- 
peremia and edema. A granulocytic exu- 
date was present, and hyphae of the fun- 
gus were present in the wall. After 6 
days a granulomatous reaction was evi- 
dent in the wall of the pouch. Nodules 
containing centrally located hyphae of 
the fungus and degenerating neutrophils 
were present. This central area was sur- 
rounded by multinucleated cells and 
macrophages or epithelioid cells. There 
was also a moderate degree of fibroblastic 
proliferation. At the end of 4 weeks 
fibrous tissue proliferation was more pro- 
nounced and surrounded or walled off 
the nodules; hyphae of the fungus were 
still present. There was very little differ- 
ence between the 4- and 6-week-old 
pouches except for perhaps a slight in- 
crease in fibrous tissue. 

Histological sections of the viscera 
were not remarkable except for the lungs, 
which in some of the animals contained 
very early lesions of so-called “enzootic 
bronchiectasis” (4). It has been stated 
that approximately 75 percent of rats, 
particularly of certain strains, have this 
lesion in their lungs by the time they are 
a year old (5). No fungi were seen in any 
of the organs sectioned. 

Infection with Rhizopus oryzae was 
induced in a pneumoderm or Selye’s 
pouch on the backs of normal healthy 
Wistar strain rats. The fungus excited a 
nonspecific inflammatory reaction which 
after 6 days became granulomatous in 
type, with the formation of gross nodules. 
Infection had continued for at least 6 
weeks in the pouch but had not spread 
to the viscera; all histological sections 
and cultures of the latter were negative 
for Rhizopus oryzae. In several of the 
4- and 6-week-old rats the inflammatory 
process had apparently subsided, at least 
to some degree, and the nodules had be- 
come walled off by fibrous tissue. This 
may indicate that the animals were be- 
ginning to overcome the infection. How- 
ever, experiments are now in progress to 





see how long the animals will remain in- 
fected with the fungus. 

The Selye’s pouch offers an excellent 
tool for the study of mucormycosis in a 
physically defined space. The use of nor- 
mal rather than metabolically altered 
animals may facilitate the understanding 
of the pathogenesis of this mycotic infec- 
tion in human beings (6). 

EuGENE J. JoSEFIAK 
J. H. Smirn FousHee 
Bowman Gray School of Medicine, 
Wake Forest College, and 
North Carolina Baptist Hospital, 
Winston-Salem, North Carolina 
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Evidence for a Blue-Sensitive 
Component in the Retina of the 
Gecko, Oedura monilis 


In October 1955 there arrived from 
Australia nine living specimens of the 
gecko, Oedura monilis. A digitonin ex- 
tract was prepared in accordance with 
the usual methods of visual pigment re- 
search (1). The alkaline extract was di- 
vided into two 0.5 ml portions. One of 
these was analyzed directly while to the 
second portion was added 0.05 ml of 
0.1M NH,OH. Both portions were then 
analyzed by the method of selective 
bleaching (J). The results of both analy- 
ses led to the same conclusions, so only 
the data obtained in the NH,OH experi- 
ment will be summarized. The spectrum 
of the unbleached extract (Fig. 1, top, 
curve 1) is typical of a solution of visual 
pigment. After exposure for 124 minutes 
to a light at 606 mp, the pigment was 
bleached to give curve 2 (Fig. 1, top). 
The selective change in density is given 
by the difference spectrum (Fig. 1, bot- 
tom, curve 1). This NH,OH difference 
spectrum suggests that the retinal extract 
contained a photolabile component with 
an absorption maximum at about 518 
my, Retinene is most probably the chro- 
mophore of this pigment. This is indi- 
cated by the fact that the oxime of reti- 
nene, (formed by adding NH,OH to a 
solution of crystalline all trans-retinene, 
in digitonin) yielded a spectrum (indi- 
cated by X) which, when scaled prop- 
erly coincided with the product of bleach- 
ing. 
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The results suggest that this gecko con- 
tains in its retina a photosensitive pig- 
ment comparable to that found in other 
geckos (J). This unusual group of visual 
pigments is characterized by absorption 
spectra located, not in the general region 
of 500 my, the typical position for the 
visual pigments of terrestrial animals, 
but in the general region of 520 mu. The 
pigment from Oedura is very probably 
a visual pigment. This is indicated by its 
photosensitivity, by the presence of reti- 
nene, and by the fact that the difference 
spectrum agrees well with the construc- 
tion based on Dartnall’s nomogram (2) 
for the visual pigments. The possible bio- 
logical significance of this group of visual 
pigments has been discussed in a previ- 
ous report (1). 

The spectrum obtained (Fig. 1, top, 
curve 2) after the initial bleaching with 
light at 606 my is very informative be- 
cause it possesses a distinct upward in- 
flection in the region of 460 mu. This is 
an important point because it suggests 
the presence, in the solution from which 
the 518, pigment had been removed, of 
a blue-absorbing component. The next 
two exposures show that this inflection 
was abolished by light of wavelength 
shorter than 606 mu. The first of these 
exposures was to light at 560 mu. This 
caused a very small change, but the im- 
portant information conveyed by this 
bleaching was that the 518, pigment 
had, in fact, all been removed by the 
previous long exposure to light at 606 
my. The final exposure was to white 
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Fig. 1. (Top) Curve 1, absorption curve 
of unbleached extract; curve 2, result of 
exposure to light at 606 mp; curve 3, re- 
sult of exposure for 125 minutes to light at 
560 mu; curve 4, result of exposure to 
tungsten light (40 watts) for 10 minutes. 
(Bottom) Corresponding difference spec- 
tra. Curve 1 is the 1-2 difference spec- 
trum. The points indicated as X show the 
data obtained with a retinene: oxime in 
2-percent digitonin. Curve 2 is the 2-3 
difference spectrum; curve 3, the 2-4 dif- 
ference spectrum. 


20 JUNE 1958 


light. This led to a disappearance of the 
inflection (Fig. 1, top, curve 4). The dif- 
ference spectrum which resulted from 
these two final bleachings (Fig. 1, bot- 
tom, curve 3) revealed the occurrence 
of a small but definite density loss, max- 
imal at about 457 my, and a density gain 
at about 360 mu. 

The evidence supports the idea that a 
blue-sensitive pigment was in fact a com- 
ponent of the original retinal extract of 
this gecko. The results of both experi- 
ments point to the fact that, following 
removal of the 518, pigment, there oc- 
curred in response to appropriate illumi- 
nation a selective change as described. 
The important feature of this finding is 
that it was obtainable in an extract con- 
taining NH,OH, a substance which is 
known to be useful in preventing iso- 
merizing or other side reactions of the 
products of bleaching. Moreover, the 
presence of a clear inflection in the spec- 
trum following the removal of the 518, 
pigment is evidence which cannot be 
easily ignored. The only point in ques- 
tion in this case is whether the blue-ab- 
sorbing pigment was a component of the 
original unbleached extract or was a 
product formed as a result of bleaching 
the 518, pigment. It could, for example, 
have been a regenerated pigment. Hy- 
droxylamine, by combining with reti- 
nene, effectively prevents regeneration in 
extracts of the retina. In any case no 
evidence was obtained of regeneration 
during the 45-minute period which was 
required to determine the absorption 
curve. The argument that a secondarily 
formed photosensitive pigment was pres- 
ent is not easily disposed of; to refute it 
would require experiments in which the 
main pigment is left untouched. Whether 
such experiments can ever be satisfac- 
torily carried out is questionable; lack of 
animals has thus far prevented attempts 
in this direction. 

A comparison of the difference spectra 
of this presumed blue-sensitive pigment 
(a pigment with peak absorption at 457 
my was assumed) with the curve con- 
structed from Dartnall’s nomogram (2) 
shows that the data fit well, consider- 
ing the small magnitude of the differ- 
ence spectra. This agreement accords 
with the idea that the Oedura retina 
contains a visual pigment with absorp- 
tion in the blue region of the spectrum. 
The photolabile substance riboflavin has 
been detected in the vertebrate retina 
(3). It is clear, however, that the blue- 
sensitive pigment of Oedura is not ribo- 
flavin. A solution of riboflavin in 2-per- 
cent digitonin yielded, after illumination, 
a difference spectrum with two peaks, 
one at 373 my and the second at about 
453 mu. The 453 mp was significantly 
narrower than the 457 mu spectrum of 
Oedura., 

The literature on visual pigments in- 
cludes a number of references (¢) which 


suggest the occurrence of blue-sensitive 
pigments in the retinae of various verte- 
brates. Some of these claims are based 
on inadequate or even questionable ex- 
perimental procedures, so it is not sur- 
prising that the claims have provoked 
criticism. This report, which is the first 
account of a blue-sensitive component in 
the retinae of lizards, is unique for two 
reasons: (i) Isomerizing actions, which 
could confuse the interpretation, were 
reduced to a minimum, and (ii) the pig- 
ment in question was demonstrated to be 
present in the extract before the bleach- 
ing employed to remove it. 

FREDERICK CRESCITELLI 
Department of Zoology, 
University of California, Los Angeles 
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A Mechanism for 
Pyridine-Nucleotide-Dependent 
Dehydrogenases 


Most dehydrogenases, which utilize 
DPN (1, 2) or TPN as hydrogen accep- 
tors, can be classified as either alcohol or 
aldehyde dehydrogenases. A large body 
of evidence, accumulated in recent years, 
indicate that fundamenta! differences 
exist between these two classes of en- 
zymes. The enzymes which can be classi- 
fied as “alcohol” dehydrogenases oxidize 
primary alcohols to aldehydes, secondary 
alcohols to ketones, primary amines to 
ketones and ammonia, and hemiacetals 
to lactones (3). Examples of each sub- 
group are alcohol dehydrogenase, lactic 
dehydrogenase, glutamic dehydrogenase, 
and glucose-6-phosphate dehydrogenase, 
respectively. The mechanism proposed in 
this paper is meant to be applicable only 
to this group of enzymes arid is not to be 
applied to aldehyde dehydrogenases. 

In recent years great effort has been ex- 
pended in elucidating detailed properties 
of these dehydrogenases. Among the 
many significant findings, some require 
special enumeration. First, the enzymes 
act by direct hydrogen transfer in a ster- 
eospecific fashion both with respect to 
the substrate and with respect to the 
pyridine ring (4). The reversible oxida- 
tion-reduction site in the coenzyme mole- 
cule is the para position of the pyridine 
ring (5). Second, it has been shown that 
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Fig. 1. Proposed mechanism of hydrogen transfer from substrate to coenzyme. The sub- 
strate is depicted, for clarity, as deutero-ethanol. 


in many instances the presence of a de- 
hydrogenase will promote a much more 
favorable addition reaction between nu- 
cleophilic substances and the pyridine co- 
enzymes, as compared with the extent of 
addition in the absence of enzyme (6, 7). 
The nucleophilic substances which show 
this favored addition fall into two classes 
(7): (i) ions, such as sulfide, bisulfite, 
and cyanide, are bound with a stoichiom- 
etry of 1 mole per mole of DPN bound 
to the enzyme, and (ii) substances which 
resemble the substrate in structure are 
bound with a stoichiometry of 1 mole 
per 2 moles of DPN bound maximally. 
All substances which show this favored 
addition on a dehydrogenase are compet- 
itive inhibitors of the corresponding sub- 
strates. Finally, a number of these de- 
hydrogenases are known to be zinc pro- 
teins (8), though some do not appear to 
contain this metal, notably rat liver lactic 
dehydrogenase (9 

To explain the above observations, the 
following unified theory for the mecha- 
nism of action of the “alcohol” group of 
dehydrogenases is offered for considera- 
tion. This theory is schematically sum- 
marized in Fig. 1. The enzyme binds 2 
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Fig. 2. Suggested generalized mode of 
binding of DPN to the dehydrogenases. 
The adenine amino group may or may not 
be bound to a sulfhydryl grouping. The 
zinc binds the pyrophosphate, and the 
pyridinium nitrogen is linked to a sulfhy- 
dryl group. 
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moles of DPN or a multiple thereof. The 
substrate, depicted here as monodeutero- 
ethonal, binds through the hydroxyl 
group (or amino group) to the para 
position of one of the DPN molecules, 
with the release of a hydrogen ion. The 
second molecule of DPN will then ac- 
cept a hydride ion (in this case a deu- 
teride ion) from the substrate, thereby 
being converted to the reduced form. 
This transfer of a hydride ion can be re- 
alized by a simple electron shift from the 
nitrogen of one DPN molecule to the 
nitrogen of the second molecule. When 
the product is released, the first DPN 
molecule is regenerated. Both DPN 
molecules are equally effective in accept- 
ing substrate or hydrogen. It must be 
emphasized that no bond between sub- 
strate and protein is required. 

This mechanism is consistent with the 
experimental observation of direct hy- 
drogen transfer between substrate and co- 
enzyme. Since addition complexes be- 
tween nucleophilic agents and DPN form 
at the same position of the DPN molc- 
cule as does the substrate complex, the 
ternary complexes between enzyme, co- 
enzyme, and substrate analog are under- 
standable. This would also explain the 
competitive inhibition observed between 
the substrate and the complexing agents. 
The mechanism is in accord with the dis- 
crepancy observed in stoichiometry be- 
tween ions such as cyanide and bisulfite 
and agents which resemble the substrate 
in structure. Lastly, the theory takes into 
account the known site of reduction of 
DPN and aiso the position of the pyridine 
ring where formation of the complex 
occurs. 

Kinetically, this picture results in a 
complex series of equilibria, which can 
only be approximately treated by simpli- 
fied forms of rate equations. The ab- 
normal kinetic behavior of the dehydro- 
genases, especially their substrate inhibi- 
tion, would be a logical consequence of 
this mechanistic picture. 


As indicated above, this mechanism 
would imply the following sequence of 
reactions: 


E+DPN > E-DPN (1) 

E-DPN + DPN > E-DPN, (2) 
E-DPN, + S > E-DPN-DPN.S+H+ (3) 
E-DPN-DPN.S > E-DPN-DPNH + P (4) 
E-DPN-DPNH + DPN > E-DPN, + DPNH (5) 
E-DPN-DPNH +S > E-DPN.S-DPNH + H+ (6) 
E-DPN-DPN.S + S > E-DPN.S, + H+ (7) 


where EF stands for enzyme, S$ for sub- 
strate, and P for product. There will be 
a competition between reactions (5) and 
(6) and reactions (4) and (7). The 
product from reactions (6) and (7) will 
result in an inactive species of enzyme; 
thus, the results of reactions (6) and (7) 
appear as substrate inhibition. Reaction 
(3) depends largely on the affinity of the 
coenzyme for the substrate. For this rea- 
son the affinity will differ with different 
coenzymes. From reactions (2) and (3) 
it is clear that the affinity for the sub- 
strate depends'on the DPN concentra- 
tion. 

Zinc is not an integral part in the ac- 
tual catalysis, but its presence can be 
easily explained on a functional basis by 
assigning to the radical the role of bind- 
ing site of the pyrophosphate moiety of 
the coenzyme (Fig. 2). 

In this mechanism the role of the pro- 
tein in the over-all reaction is to impart 
specificity to the dehydrogenase action 
by determining the relative distance and 
spatial arrangement of the DPN mole- 
cules. A specific geometrical configura- 
tion of the DPN pair will also result in 
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Fig. 3. Possible role of the protein in de- 
termining enzyme specificity. The relative 
arrangement of the DPN molecules de- 
termines substrate specificity. The protein 
itself partially determines stereospecificity. 
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stereospecificity, both with regard to sub- 
strate and with regard to coenzyme. A 
further role of the protein can be en- 
visioned and is illustrated in Fig. 3. Given 
identical spatial arrangement of the DPN 
molecules, the presence of a negatively 
charged grouping on the enzyme would 
convert a D-lactate specific enzyme into 
an L-specific enzyme. 
JAN vAN Eys* 
ANTHONY San Pierro 
Natuan O. Kapitan} 
McCollum-Pratt Institute, 
Johns Hopkins University, 
Baltimore, Maryland 
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Production of Sterility in Mice 
by Deuterium Oxide 


The present availability of D,O at a 
reasonable price has stimulated an in- 
creased investigation of its physiological 
effects. The inhibition of ascites tumor 
growth and algal reproduction has re- 
cently been reported by this laboratory 
(1, 2) and others (3). 

We have demonstrated the production 
of sterility in mice by the substitution 
of D,O for a part of the drinking water 
(4). In the first experiment, six female 
and six male C,;;, mice that had been 
maintained on 30 percent (5) D,O in the 
drinking water for 4 weeks were mated 
(6). The animals were housed, three fe- 
males and three males to a cage. Ad- 
ministration of D,O was continued for 
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10 weeks. Since there were no pregnan- 
cies at the end of this time, the D,O 
was discontinued. At the end of another 
8 weeks, there still being no pregnancies, 
three of the treated females were mated 
with three normal males, and three of 
the treated males were mated with three 
normal females. Although the mating of 
D,O-treated females with normal males 
resulted in litters at the end of 3 weeks, 
all offspring died within 24 hours, and 
two of the mothers died. The mating of 
D,O-treated males with normal females 
did not produce offspring until the end 
of 13 weeks, when one female littered. 
From the three D,O-treated males and 
three D,O-treated females remaining to- 
gether, one female littered in 4 weeks, 
one in 10 weeks. This experiment is 
graphically represented in Fig. 1. 

In the second experiment, both C,, 
and Swiss mice were used. A minimum 
of ten mice of each sex of each strain 
were maintained on 5, 20, or 30 percent 
D,O in the drinking water for 8 weeks, 
as is indicated in Table 1. At the end of 
this treatment period, administration of 
D,O was discontinued and each mouse 
was individually mated with a normal 
mouse of the same strain. At the same 
time, normal mice of each strain were 
individually mated as controls. The ani- 
mals were not handled or disturbed dur- 
ing the first week after parturition, since 
handling of the young can lead to can- 
nibalism by the parents. Offspring were 
counted and sexed 2 weeks after birth. 

Those pairs which did not produce a 
litter during a 28-day period after the 
beginning of mating are considered to be 
a sterile pair (Table-1). This period 
allowed 1 week more than the average 
21-day gestation period. 

Our data, summarized in Table 1, in- 
dicate that 30 percent D,O causes 100 
percent sterility (7) in both C,, and 
Swiss males. Some of the C,, females 
were also sterile. These data and the un- 
published results of another series sug- 
gest that 20 percent D,O in the drinking 
water for C,;, males produces almost 
complete sterility and that 5 percent 
D,O in the drinking water of C,, mice 
appears to produce a degree of sterility 
comparable to that which 20 percent 
D,O achieves in Swiss mice. 

Those pairs in which the males had 
received 20 or 30 percent D,O and 
which had no litters during the first 28 
days began having litters after 45 days of 
mating, indicating that the sterility pro- 
duced by D,O is slowly reversible (8). 

We found no significant difference in 
the litter size or the sex ratio from that 
of the controls. This is in contrast to the 
effect of radiation which shows, in addi- 
tion to the sterility effects (9), reduction 
in the litter size and a change in sex 
ratio (10). The failure of Hansen and 
Wiilfert (71) to observe sterility in mice 
as a result of administration of D,O is 


Table 1. Effect of D2O on the fertility of 
Cs; and Swiss mice. DO was added to the 
drinking water. 








Pairs Offspring 
s D,O Av. 
ex concn. P e 
Steril Av. No. 
(%) (No.) (%) No® ‘ae 
mating 
C,, mice 
Controls 0 24 17 6.4 4.4 
Male 5 10 30 5.4 3.8 
Female 5 10 30 7.6 3.8 
Male 30 19 100 0 0 
Female 30 10 40 52 2.6 
Swiss Mice 
Controls 0 19 5 9.0 8.5 
Male 20 10 40 9.3 5.6 
Female 20 11 0 9.1 9.1 
Male 30 10 100 0 0 
Female 30 10 0 9.1 7.3 





* Calculated as the total number of offspring sur- 
viving 2 weeks divided by the number of litters 
containing live offspring at 2 weeks. 


probably due to the low concentration 
employed by them. 

Several physiological mechanisms by 
which D,O produces sterility in mice can 
be suggested. D,O could interfere with 
maturation of the ova or sperm, or pos- 
sibly reduce sperm motility. There is 
also an indication from our results that 
D,O may interfere with the proper de- 
velopment of the fertilized ovum. It has 
been shown that D,O inhibits the cell 
division of algae (2). This observation 
suggests that the most likely points of 
susceptibility would be the development 
of the sperm and the division of the fer- 
tilized ovum. That the former may be 
the more probable is supported by the 
greater susceptibility of the males to 
D,O and, theoretically, by the known 
difference between males and females in 
the generation of germ cells. 

On the biochemical level, hydrogen 
bonding is important for the maintenance 
of the secondary and tertiary structure 
of many biologically important macro- 
molecules. Even a small difference in the 
properties of a proton bond and a deu- 
teron bond might be expected to induce 
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Fig. 1. Production of sterility in Cs: mice 
by administration of 30 percent D.O in 
the drinking water. Horizontal arrows in- 
dicate the length of time animals were 
given D.O or H,O. Vertical arrows indi- 
cate the time of mating or littering. Dotted 
lines indicate the time of cross-mating of 
treated and normal animals, as described 
in the text. 
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large effects in macromolecules and par- 
ticularly in their function. Aberrations 
in the structure of deoxynucleic acids 
may be of especial importance because 
of the role of these acids in gene struc- 
ture and cell division. 

Further work is in progress to find 
other physiological effects of D,O and 
to understand the mechanism of these 
effects in biochemical terms. 

Ann M. HucuHeEs 
ME tvin CALVIN 
Radiation Laboratory and 
Department of Chemistry, 
University of California, Berkeley 


References and Notes 


1. A. M. Hughes et al., Biochim. et Biophys. 
Acta, in press. 

2. O. Holm-Hansen, V. Moses, M. Calvin, ibid., 
in press. 

3. A. J. Finkel and D. Czajka, Proc. Am. Assoc. 
Cancer Research 2, 201 (1957). 

4. The work described in this report was spon- 
sored by the U.S. Atomic Energy Commission. 

5. All D,O dilutions were made up as volume- 
percent, approximately equal to atoms-percent 
of the total hydrogen present. 

6. As used in this paper, the term mated indi- 
cates that males and females were housed to- 
gether continuously. 

7. Sterility, as used in this paper, means the in- 
ability to produce visible pregnancy. 

8. Note added in proof. These mice sired five 
litters which were born 45 to 49 days after 
D,O administration was discontinued, 18 lit- 
ters which were born during the 57- to 76-day 
period following withdrawal of D,O, and only 
three litters which were born in the following 
5-week period. Females of the five remaining 
pairs were not pregnant at 105 days [W. L. 
Russell, ‘“Genetic effects of radiation in mam- 
mals,” in Radiation Biology, A. Hollaender, 
Ed. (McGraw-Hill, New York, 1954), vol. 1, 
pt. 2, pp. 825-859]. 

9. Radiation Biology, vol. I, pt. 2. High Energy 
Radiation, Alexander Hollaender, Ed. (Mc- 
Graw-Hill, New York, 1954), pp. 998-999. 

10. H. Kalmus, J. D. Metrakos, M. Silverberg, 
Science 116, 274 (1952). 

11. K. Hansen and K. Wiilfert, Arch. exptl. Pa- 
thol. Pharmakol. Naunyn-Schmiedeberg’s 190, 
671 (1938). 


9 December 1957 


Dating of Zawi Chemi, 
an Early Village Site at 
Shanidar, Northern Iraq 


Briefly mentioned by Robert Braid- 
wood in his article, “Near Eastern Pre- 
history” (J), the open village site of 
Zawi Chemi Shanidar, situated in north- 
ern Iraq, has recently provided material 
for a carbon-14 date. The charcoal sam- 
ple was dated as 10,870+300 years be- 
fore the present at the radiocarbon labo- 
ratory of the U.S. Geological Survey and 
bears the laboratory number W-681. This 
site, tested under Smithsonian Institution 
sponsorship (2), has two occupations, 
totaling a depth of 1.5 m. The upper, 
layer A, is of post-Christian date. The 
lower, layer B, in which the sample was 
recovered, contained a preceramic indus- 
try which may be generally equated with 
“early Neolithic” or Braidwood’s “‘in- 
cipient cultivation.” The sample (3) was 
picked from a broad charcoal streak at 
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a depth of 1.2 m, well within layer B. 
Some tree rootlets were observed in vari- 
ous parts of the excavation, but no con- 
taminating rootlets were seen in the im- 
mediate area of the sample. 

A few centimeters beneath the locus 
of the sample and to one side was found 
a roughly circular enclosure about 3 m 
in diameter, composed of river cobbles 
and field stones. It looks like an example 
of primitive architecture. The carbon 
date would appear to give an approxi- 
mate age for this feature. 

The same material culture was found 
in the upper stratigraphy of Shanidar 
Cave, about 4 k away, which provides a 
reasonable basis for assuming contempo- 
rary or seasonal occupations at both sites. 
Furthermore, an age of 10,600+300 
years before the present (W-667) was 
determined from a charcoal sample from 
the top of layer B of the cave, or Shani- 
dar Bl. This is just beneath and some- 
what intermixed with material from the 
base of layer A, where close resemblances 
with Zawi Chemi B are found. 

Charcoal is known to absorb carbon 
from humic acids in circulating ground 
water. This contaminating carbon can be 
older or younger than the charcoal, de- 
pending on its source, but a younger 
source is more likely in most situations. 
For this reason, samples being prepared 
for radiocarbon dating are boiled in 
solutions of HCl, then in NaOH, and 
finally in HCl again. The material ex- 
tracted in the alkali treatment consists 
of the humic acid and lignin fraction 
which can contain the transported “for- 
eign” carbon. This portion is not in- 
cluded in the C1* analysis. Generally, 
only the remaining material is used. 
However, the sample from the open vil- 
lage site (W-681) was found after sepa- 
ration to be too small for an analysis, 
and so both fractions were combined for 
the run. The error quoted after the age 
does not include the possibility of foreign 
contaminants, which is impossible to as- 
sess, but as is customary, merely gives 
the counting error due to random disin- 
tegrations. The sample from the cave 
(W-667) yielded sufficient material for 
a normal analysis. 

Karim Shahir, an open site excavated 
by the University of Chicago Oriental 


Institute team and situated about 160 k ° 


to the southeast, has an industry which 
is rather like that from Shanidar Cave 
and the Zawi Chemi village site. We 
can say tentatively, on the basis of the 
present evidence, that Karim Shahir, the 
related sites, and the Shanidar occupa- 
tions are culturally as well as chrono- 
logically related (4). 

Raupu S. SoLeckI 
U.S. National Museum, Smithsonian 
Institution, Washington, D.C, 

Meyer RusBin 

U.S. Geological Survey, 
Washington, D.C. 
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Nucleolar Chromosome in the 
Rust Fungus Scopella gentilis 
Allen (J), while working with Puc- 


cinia malvacearum Bert., first surmised 
that in rust fungi the nucleolus is prob- 
ably organized on some definite locus of 
a chromosome. Olive (2), in a cytologi- 
cal study of Coleosporium vernoniae 
Berk. & Curt., noted that during the 
early stages of meiosis a nucleolus or- 
ganizing chromosome is discernible. The 
morphological details of the chromo- 
some as found in rust fungi, however, do 
not seem to have been fully elucidated. 
Singleton (3), in Neurospora crassa 
Shear & Dodge, has demonstrated the oc- 
currence of a satellite chromosome asso- 
ciated with the nucleolus during mitosis 
as well as meiosis. The satellite zone 
[SAT-zone (4)] during pachytene, how- 
ever, was not clearly demarcated, and 
it was observed that either due to the 
close proximity of the “b chromomere” 
to the satellite or due to its being dis- 
tantly located, the latter frequently -lost 
its identity. In the chromosome map of 
N. crassa this was designated “chromo- 
some 2” because it was the second long- 
est in a complement of seven. 

In the study reported here (5) it was 
determined that Scopella gentilis (Syd.) 
Mundk. & Thirum. possesses a haploid 
complement of eight chromosomes. It 
was found that in early diplotene the 
nucleolar chromosome pair, because of 
its distinctive morphology, could be 
easily differentiated from the other seven 
pairs (Figs. 1-3). Inasmuch as the pres- 
ent observations are based on aceto- 
orcein preparations, the nucleolus is 
barely visible as an unstained globular 
refractive body (Fig. 3, arrow). The 
satellite-zone consists of a pair of stalked 
satellites or trabants followed by a swol- 
len knoblike region. Its resemblance to 
the heterochromatic region found in the 
nucleolar chromosomes of certain higher 
plants is quite suggestive. The short arm, 
apart from bearing the nucleolus organ- 
izer, also possesses two interstitial chias- 
mata (Fig. 2). A small achromatic gap 
can be observed just where the long arm 
of the chromosome begins (Fig. 2, ar- 
row) which possibly denotes the centro- 
mere position. The chromosome in diplo- 
tene measures about 8.5 p, and it is the 
longest pair in the whole complement. 
In the upper focus of the microscope the 
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Fig. 1. Part of a basidium showing nucleo- 
lar chromosome in diplotene with its long 
arm (arrow) in full focus and its satellite 
zone partly in focus. (About x 4040.) Fig. 
2. Same as Fig. 1, with short arm in full 
focus, showing satellite zone and intersti- 
tial chiasmata; arrow indicates possible 
location of centromere. (About x 3760.) 
Fig. 3. Same as Figs. 1 and 2, showing 
relative position of the nucleolus (arrow). 
(About Xx 1880) 


nucleolus has been observed to cover the 
short arm of the chromosome in its en- 
tirety (Fig. 3). It seems likely that the 
nucleolus is organized by the so-called 
nucleolar constriction region of the chro- 
mosome. Matsuura (6) has distinguished 
two types of nucleolar chromosomes in 
the higher plants: the interstitial type 
and the terminal type. The nucleolar 
chromosome observed in S. gentilis, if 
this distinction is followed, belongs to the 
interstitial type. 

As is well known, the morphological 
features of this chromosome are better 
revealed in the plant cells. The fungal 
nuclei have been considered by some 
investigators, such as Olive (7), to be 
more or less similar to those of the higher 
plants. The finding of a nucleolar chro- 
mosome with distinctive morphology of 
its own would appear to substantiate this 
view. 

M. M. Payak* 
Maharashtra Association for the 
Cultivation of Science, Poona, India 
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Histochemical Localization of 
Acid Phosphatase in Bone Tissue 


Analysis of the histochemical distribu- 
tion of an enzyme is a valuable method 
for understanding and interpreting its 
physiological role. There is an extensive 
series of papers on the histochemical dis- 
tribution of alkaline phosphatase in bone 
tissue, especially on its distribution dur- 
ing bone formation (J), and on the basis 
of these data and others of a biochemical 
character, some hypotheses have been 
put forward with respect to the action of 
alkaline phosphatase—namely, that its 
action takes place preponderantly in the 
cartilaginous calcification and formation 
of bone matrix and its later calcification. 

Biochemical data exist relative to the 
presence of acid phosphatase in bone tis- 
sue; the increase of acid phosphatase in 
metastasic zones of some carcinomas 
(carcinoma of the prostate, for exam- 
ple) accompanied by a rise in the level 
of this enzyme in serum is known (2). 

Although the histochemical localiza- 
tion of acid phosphatase in diverse tis- 
sues and organs has been investigated, 
because of technical difficulties, its lo- 
calization in calcified tissues has not been 
studied in detail. 

Recently we made a thorough analysis 
to establish the basic conditions for mak- 
ing a correct decalcification of bone tis- 
sue in order to show the above-men- 
tioned enzyme. On the other hand we 
proved that the technique for demon- 
strating this enzyme could not be applied 
if even a vestige of calcium remained in 
the slides; chelating agents were tried 
but with no success. 

Following these studies, we started a 
systematic study of the histochemical dis- 
tribution of this enzyme in the normal 
ossification processes in man, _ rats 
(stock), and mice (strains C,H and 
BAL). Numerous pathological specimens 
showing osteogenic phenomena and de- 
struction of bone tissue were also used. 


All the material was treated, after being 
fixed in neutral 10-percent formalin for 
24 hours at 4°C, in a buffer solution of 
5-percent formic acid and 20-percent so- 
dium citrate in equal parts, during a pre- 
liminary period, until all calcium was 
eliminated. Later on a modification of 
Gomori’s technique (3) and the azo-dye 
method recently developed by Burton 
(4) were used on the frozen sections. The 
two techniques gave comparable results 
insofar as topographic and histological 
localization was concerned, and the dif- 
ferences in details of secondary impor- 
tance, of a cytological order, were 
minimal. 

Acid phosphatase was shown to be 
present in large quantities in the giant 
cells found in the proximity of erosive 
bone surfaces (osteoclasts) and cartilag- 
inous surfaces (chondroclasts); we also 
found large quantities of enzyme in the 
walls of the vessels adjacent to erosive 
surfaces. The behavior of the enzyme was 
similar in the three species studied. In 
the pathological cases, an association of 
this enzyme with areas of bone reabsorp- 
tion was evident, the enzyme being also 
found in abundance in the multinuclear 
giant cells of giant cell tumors and other 
related processes—cells which show a re- 
lationship to osteoclasts, even though 
this be only morphologic (Fig. 1). 

In conclusion, we can report that, by 
using an adequate technique for decal- 
cification, it is possible to show, easily 
and in a consistent and regular fashion, 
acid phosphatase in the hard tissues, 





Fig. 1. Enchondral ossification zone in the 
limb of a newborn infant [Gomori’s acid 
phosphatase techniques (frozen section) ; 
incubation time, 10 minutes]: (@) pro- 
liferating cartilage; (b) hypertrophic and 
calcified cartilage; (c) bone trabeculae in 
formation. The most intense enzymatic 
activity is observed in chondroclastic (d) 
and osteoclastic (e) cells. The hyper- 
trophic and calcified zone is lacking in 
enzyme. (X about 120) 
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where it is intimately related to the areas 
of reabsorption; it should therefore be 
considered that this enzyme plays an im- 
portant part in this mechanism. 

Fritz ScHAJOwIcz 

R. L. Carini 

Laboratory of Pathology, Hospital 
Ramos Mejia, Buenos Aires, Argentina 
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Transmission of Internal Cork of 
Sweet Potato by the Cotton Aphid, 
Aphis gossypii Glover 


Rankin (/) reported that Myzus per- 
sicae (Sulzer) and other aphids are prob- 
able vectors of internal cork of sweet 
potato. However, results from repeated 
tests with M. persicae were not always 
consistent when roots from test plants 
were indexed after one season. Hilde- 
brand and Smith (2) reported aphid 
transmission of internal cork; they used 
various leaf symptoms as criteria of the 
disease. Sheffield (3) reported a disease 
of sweet potato from East Africa which 
she designated virus B and suggested its 
similarity to internal cork of sweet potato 
in the United States. She reported spread 
of this disease from sweet potato to sweet 


potato by the white fly, Bemisia tabaci 
\Genn). 

Because Myzus persicae is virtually ab- 
sent in sweet potato fields of Louisiana 
when much of the infection takes place, 
an intensive study was begun in 1955 to 
find a vector responsible for spread of 
the disease. The prevalence and occur- 
rence of insects associated with sweet po- 
tatoes in the mother beds and in the 
fields was determined in 1956 and 1957. 
Weekly collections of aphids were made 
on tanglefoot traps placed in fields 1 foot 
above the growing vines (4). Insects 
also were collected from vines in the 
major sweet-potato-growing areas at 
weekly intervals. 

Aphid species coinciding in greatest 
numbers with plant infection (5) were 
the cotton aphid, Aphis gossypii Glover, 
and the cowpea aphid, Aphis medicagi- 
nis Koch, other species being relatively 
few in number. When these two species 
of aphids were caged on sweet potato 
leaves, all cowpea aphids perished within 
24 hours. The cotton aphids showed signs 
of discontent, with much probing and 
moving about. Nevertheless, they man- 
aged to survive for 7 to 10 days but did 
not reproduce. From these and other data 
it was surmised that the cotton aphid 
might transmit a virus of a nonpersistent 
nature in the vector (6) from sweet po- 
tato to sweet potato. 

The following tests were made to de- 
termine the possible relationship of cer- 
tain insect species to transmission of the 
disease. Eleven insect-proof cages made 
of 32-by-32-mesh Saran screen were used. 
Under each cage four cork-free plants 





Table 1. Data showing transmission of internal cork of sweet potato by the cotton aphid. 
Roots were examined for cork lesions by slicing into transverse section approximately 
1/16 in. thick. For comparative purposes, the mean percentage of roots with lesions from 
originally cork-affected plants in each cage was determined (20 percent in 1956; 24 
percent in 1957). 


Grown in 1956 Grown in 1957 


Uncaged field 


Caged in 


Cages Roots Roots planting screenhouse 
Insect species used ha i. with 
: : Roots Roots Roots Roots 
1956 amined lesions pe a ie, itil 
\ x ? 
(No.) (No.) (%) amined lesions amined lesions 


(No.) (%)  (No.) (%) 


50 Aphis gossypii + 100 
Empoasca spp. 1 16 6.3 60 5.0 3 0 
50 Aphis gossypii + 15 


Draeculacephala sp. 1 10 0 9.3 6 50.0 
50 Aphis gossypii 3 47 4.3 2 7.5 85 23.5 
100 Empoasca spp. 2 19 0 1 3.3 29 0 
15 Draeculacephala sp. 1 13 0 2 0 6 0 

100 White flies, unidentified, 
from Jacquemontia sp. 1 16 0 83 2.4 5 0 
None—check 2 43 0 190 1.6 26 0 

IPL 
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(7) and one cork-affected plant were 
set on 9 August 1956. Insects were re- 
leased into the cages during the first 
week of September. ‘Che species used and 
the number released per cage are shown 
in Table 1. In some cages combinations 
of certain species of insects were used in 
an attempt to obtain data on a possible 
complex of viruses. Plant material for 
1957 plantings was obtained by cutting 
vines from the plants in each treatment 
prior to freeze injury in December 1956. 
These vines were maintained in the 
greenhouse until plants were set in June 
1957. Some of these plants were grown 
in the field and were, therefore, subject 
to infestation by various insect species. 
The remainder were grown in a 32-by- 
32-mesh Saran screenhouse free from 
insects. 

Results of these tests (the root-lesion 
indexing method was used for determin- 
ing internal cork) are given in Table 1. 
The data clearly demonstrate that Aphis 
gossypii transmitted an agent, or agents, 
which resulted in the development of in- 
ternal cork lesions in the roots of a cork- 
free stock of the Unit I Porto Rico va- 
riety of sweet potato. This was the only 
species involved which was capable of 
transmission of the disease under the 
conditions of this test. Furthermore, the 
data indicate that virus concentration in 
the plant must reach a high threshold 
level before lesions develop extensively 
in the roots. 

Work is continuing to determine 
whether other viruses and insect species 
may be involved. It is considered possible 
that more than one virus may be present 
before cork lesions appear in the roots. 

E. J. Kantack 
Entomology Research Department, 
Louisiana State University, Baton Rouge 

W. J. Martin 
Plant Pathology Department, 
Louisiana State University 

L. D. Newsom 
Entomology Research Department, 
Louisiana State University 
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Meetings 
Statistics and Probability 


During the week of 2-8 March, an in- 
ternational conference on statistics and 
probability took place in the Mathe- 
matical Research Institute, Lorenzenhof, 
Oberwolfach, Germany. This conference 
exhibited the remarkable growth of inter- 
est in statistics on the continent of 
Europe. Also it emphasized a certain 
shift in emphasis in statistical research 
in general. For these reasons, a brief ac- 
count of the conference may be of gen- 
eral interest. 

As is well known, up to the end of 
World War II, the geographical loca- 
tion of research in statistics and in prob- 
ability was extremely uneven. Statistical 
theory (that is, theories of tests of hy- 
potheses, of estimation, and of decision 
functions) was developed mostly in Eng- 
lish-speaking countries and was largely 
ignored in western Europe. Probability 
theory centered in France and in Russia, 
while English-speaking countries trailed 
behind. After the end of the war, this 
situation changed radically. The works 
of Bochner, Doob, Feller, and Loéve 
brought this country to the forefront of 
probabilistic research, and, at the same 
time, there appeared in Europe several 


young centers of research in statistics 
which promise remarkable developments. 
In addition to this geographical redistri- 
bution of effort, the end of the war 
marked a change in the subject of sta- 
tistical research which may justify a dis- 
tinction between what may be called the 
classical and the modern theories of sta- 
tistics. I propose to use the term classical 
to describe those sections of statistical 
theory that deal with numerical random 
variables. They may be exemplified (i 

by measurements, subject to random 
error, of a given physical magnitude; 
(ii) by responses to a treatment of or- 
ganisms selected at random from their 
population; (iii) by pairs of numbers of 
ions generated by a cosmic ray particle 
in two adjoining unit lengths of its path: 
and so on. In each of these cases we deal 
with a chance mechanism producing 
numbers, either singly or in pairs or in 
multiple groups. More recently, modern 
science and modern industry brought 
under consideration more complicated 
chance mechanisms, connected with the 
term stochastic processes, which, at a 
single trial, produce not just a single 
number or a finite set of numbers but 
more complicated mathematical entities, 
such as.a function. In the classification 
proposed, the term modern theory of sta- 
tistics is applied to the statistical theory 
relating to stochastic processes—that is, 
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to random variables whose possible values 
are not numbers but functions. 

The basis for this subdivision of sta- 
tistical problems into the categories “clas- 
sical” and “modern” is the difference in 
the mathematical apparatus needed for 
their treatment. Consider a_ classical 
problem of statistics with some n observ- 
able numerical random variables X,,X,, 
...3 X,. The possible values of each X; 
are numbers. Hence, if one visualizes the 
n-dimensional Euclidean space, a single 
observation on these variables can be 
represented by a single “point” with its 
first coordinate equal to X,, its second 
coordinate equal to X,, and so on. The 
probability that the random point 
(X,,Xo,..., X,) will fall within any 
specified region, say R, is then repre- 
sented by the measure of this region. The 
theory of measure is based on the works 
of Borel and Lebesgue, developed early 
in this century and now commonly taught 
in all universities with reasonably devel- 
oped mathematical programs. The situ- 
ation is different with modern statistical 
problems in which the outcome of a sin- 
gle “trial” is a curve, say f(x) for values 
of x between zero and unity. If one tries 
to extend to this case the representation 
of the outcome of a trial by a point, it is 
necessary to deal, roughly speaking, with 
as many coordinates as there are num- 
bers between zere and unity—that is, the 
continuum. For “spaces” filled with 
points of this kind (“abstract spaces”), 
one needs a definition of “distance,” of 
“measure,” and so forth. Theories of 
these concepts (Hilbert spaces, Banach 
spaces, and so on) are of more recent 
origin and are included in our university 
programs only in the most advanced in- 
stitutions. 

As far as “modern” problems are con- 
cerned, it was logical and unavoidable 
that their probabilistic treatment should 
precede their statistical treatment. The 
priority here belongs to the Russian 
school of Kolmogorov and Khintchine. 
More recently, the remarkable book by 
Doob clarified many concepts and 
cleared new paths. While it is difficult to 
point out exactly the first attempts at 
statistical problems concerned with sto- 
chastic processes, we certainly owe a 
great deal to the Scandinavian school 
of Cramér, particularly to Grenander. 
However, modern statistical theory is 
still in its infancy. One reason for this 
state of affairs is the tendency of statis- 
ticians to concern themselves with the 
so-called “practical” problems suggested 
by various fields of application, and, until 
recently, both science and industry of- 
fered only problems with numerical ran- 
dom variables. However, currently one 
encounters a number of problems where 
the observable random variables are 
curves. One example must suffice. The 
“observations” by a radio telescope pro- 
vide a single oscillating curve summariz- 
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‘ing the radio emissions of all the sources 


located within a certain solid angle. Cos- 
mological theories are concerned with 
the spatial distribution of these sources 
(one particular chance mechanism) and 
with the distribution of their individual 
intensities (another chance mechanism). 
Also, the records of emission of the cos- 
mic radio sources are combined by the 
telescope with unavoidable “noise” (a 
third chance mechanism). The statisti- 
cal problem here is to use the observable 
random curve in order to verify this or 
that cosmological theory. Modern indus- 
try provides similar problems. Thus, the 
domain of probability distributions in 
abstract spaces that, until recently, was 
frequently considered one of the dreams 
of abstract-minded pure mathematicians, 
is now rapidly becoming a domain of 
practical statistical problems. In order 
to stand up to these practical demands, 
the efforts of theoretical statisticians must 
be reoriented. 

The conference in Lorenzenhof re- 
flected both of the changes indicated: 
the change in the geographical distri- 
bution of effort in statistical research 
and the change from classical to modern 
Statistical problems. Of the 42 partici- 
pants, 32 were from Germany and ten 
were from other countries (three from 
the United States and one each from 
Austria, Czechoslovakia, Egypt, Finland, 
France, Holland, and Hungary). Each 
of the foreign visitors and nine Germans 
were asked to present papers. The con- 
tents of these papers are far too techni- 
cal to be reported here, and the follow- 
ing brief enumeration is limited to cases 
where the contributions at the confer- 
ence indicated the emergence of a new 
statistical research center on the conti- 
nent of Europe. There appear to be at 
least five such centers, each inspired by 
an outstanding personality. Roughly, 
from West to East, these centers are 
Paris, Hamburg, Munich, Prague, and 
Budapest. 

For quite some time Paris has been one 
of the foremost centers of research in 
probability. However, the theory of sta- 
tistics seemed to attract less attention. 
Now this situation has changed, and the 
conferences at Lorenzenhof were much 
impressed by a very interesting statistical 
paper by Robert Fortet, a noted proba- 
bilist. This paper dealt with the theory 
of testing statistical hypotheses concerned 
with stochastic processes and established 
an intriguing connection with Shannon’s 
theory of information. 

Hamburg was represented by L. 
Schmetterer, leader of the group; by the 
recently appointed docent, Krickeberg; 
and by a group of promising graduate 
students. Incidentally, Schmetterer was 
responsible for the organization of the 
scientific program of the conference at 
Lorenzenhof. His own paper was proba- 
bilistic and dealt with limit theorems on 
groups. Krickeberg spoke on convergence 
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of stochastic processes and exhibited 
signs of the influence of Doob.: 

The center of Munich provided four 
active participants, D. Bierlein, K. Jak- 
obs, K. Gaede, and H. Richter. The first 
three spoke on problems of probability, 
while Richter dealt with Lindley’s ver- 
sioi of the statistical decision problem. 
The same problem was also treated by 
E. Brandau of Tiibingen. 

The two statistical groups of eastern 
Europe, ofie i Prague and the other in 
Budapest, were represented at the coti- 
ference by their respective leaders, A. 
Spacek and A. Renyi. Their papers tes- 


tified to the very intense and modern 
activity of the two groups and were 
loaded wtih material. 

While several of the .papers men- 
tioned, and also some of those omitted 
from the above enumeration, were essen- 
tially probabilistic in character, they in- 
cluded distinct statistical elements. Also, 
predominantly, the papers presented 
dealt with modern problems. 

Taking into account the activities of 
the new centers just described, together 
with those of the older centers in Hol- 
land, Denmark, Scandinavia, and Po- 
land, all subject to a considerable extent 
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to influences of the Russian school, one 
obtains the impression of a very strong: 
drive now prevalent in Europe towards 
the development of an important new 
chapter of statistical theory. 

The present account would be incom- 
plete without a few lines about the 
Mathematical Research Institute at 
Lorenzenhof. Erected in the hills of 
Schwartzwald early in this century, the 
Lorenzenhof was intended to serve as 
the hunting lodge of a magnate. In due 
course it became the property of the state 
and, in 1944, became the seat of the 
Mathematical Research Institute. Origi- 
nally, the intention was to concentrate 
certain branches of war research in the 
institute. However, in practice, the 
Lorenzenhof became a refuge for some 
of the German mathematicians who, for 
various reasons, had to abandon their 
university positions. Currently, under the 
wise guidance of its director, W. Siiss 
of Freiburg University, and of his col- 
league and friend, H. Kneser of Tii- 
bingen University, the activities of the 
institute consist of the organization of 
some 12 mathematical symposia per 
year. Each symposium is given to a sepa- 
rate mathematical discipline and lasts 
about a week. From time to time, indi- 
vidual mathematicians come to Lorenz- 
enhof for a period of quiet work. 

As a means for fostering research, the 
usefulness of the institute and of its 
symposia is supreme. Leisurely life in 
beautiful surroundings, divided between 
a moderate number of lectures, walks in 
the countryside, and occasional periods 
of good music, creates excellent oppor- 
tunities for informal contacts and dis- 
cussions which have a most beneficial 
influence on the development of mathe- 
maticians in Germany and, through a 
substantial attendance from abroad, also 
elsewhere. One cannot help asking: What 
about establishing a similar institution 
in the United States? 

Jerzy NEYMAN 
Miller Institute for 
Basic Research in Science, 
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Abstracts for papers to be presented 
at the seventh Conference on Hot Labo- 
ratories and Equipment, to be held in 
Cleveland, Ohio, April 1959, are due on 
15 September 1958 and should be sent 
to the program chairman: L. G. Stang, 
Jr., Brookhaven National Laboratory, 
Upton, N.Y. Deadline for papers will be 
announced later. Papers are invited on 
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ment for handling radioactive material, 
including design, construction, operation, 
maintenance, decontamination, remodel- 
ing, shielding calculations, costs, and so 
forth. 
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First All-India Conference 
of Zoology 


The Zoological Society of India is or- 
ganizing the first All-India Congress of 
Zoology, to be held in Calcutta from 31 
October to 6 November. This is the first 
time that an attempt has been made to 
bring together all the zoologists in India. 
A number of delegates from foreign 
countries are also expected to attend. 
Dr. B. S. Chauhan of the Zoological 
Survey of India, Calcutta, is the local 
secretary. The last date for submission of 
papers to be read before the congress 
is 15 August. 


Society Elections 


® Oregon Academy of Science: pres., C. 
R. Monk, Willamette University; v. pres., 
Lloyd W. Staples, University of Oregon; 
past pres., E. C. Gilbert, Oregon State 
College; sec., and representative to the 
AAAS Council, F. A. Gilfillan, Oregon 
State College, Corvallis, Ore.; treas., FE. 
A. Yunker, Oregon State College. 


™ National Association for Research in 
Science Teaching: pres., Thomas P. 
Fraser, Department of Science Educa- 
tion, Morgan State College, Baltimore, 
Md.; v. pres., Vaden W. Miles, Physics 
Department, Wayne State University; 
sec.-treas., Clarence M. Pruitt, Univer- 
sity of Tampa, Tampa, Fla. The repre- 
sentative to the AAAS Council is George 
G. Mallinson. 


® American Society of Ichthyologists and 
Herpetologists: pres., Edward H. Taylor; 
treas., James E. Bohlke, Academy of 
Natural Sciences, Philadelphia, Pa.; sec., 
Roger Conant, Philadelphia Zoo, 34th 
St. and Girard Ave., Philadelphia 4, Pa. 
The vice presidents are: Boyd W. 
Walker, Department of Zoology, Univer- 
sity of California; John C. Marr, La- 
Jolla, Calif.; James A. Kezer, Depart- 
ment of Biology, University of Oregon. 


Forthcoming Events 


July 

20-23. National Shellfisheries Assoc., 
49th annual, Baltimore, Md. (P. A. But- 
ler, U.S. Shellfisheries Laboratory, Gulf 
Breeze, Fla.) 

20-27. Americanists, 33rd intern. cong., 
San Jose, Costa Rica. (33rd Intern. 
Cong. of Americanists, National Museum, 
P.O. Box 749, San Jose de Costa Rica, 
Central America.) 

21-24. High Polymer Conf., intern., 
Nottingham, England. (Conference Sec- 
retariat, Dept. of Scientific and Industrial 
Research, Charles House, 5-11, Regent 
St., London, S.W.1.) 

22-26. Brazilian Soc. for the Progress 
of Science, 10th annual, Sao Paulo, Brazil. 
Sociedade Brasileira para o Progresso da 
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Ciencia, Caixa Postal 2926, Sao Paulo.) 

23-28. Continuous Cultivation of Mi- 
croorganisms Symp. (by invitation), 
Prague, Czechoslovakia. (I. Malek, Inst. 
of Biology, Czechoslovak Akad. of Sci- 
ences, Narodni Tr. 5, Prague I.) 

24-25. Computers and Data Processing, 
5th annual symp., Denver, Col. (Elec- 
tronics Div., Denver Research Inst., Univ. 
of Denver, Denver 10.) 

25-29. Chromatic Discrimination in 
Animals and Man, ICSU symp., Paris, 
France. (H. Pieron, Collége de France, 
Place Marcelin-Berthelot, Paris 5°. ) 

28-30. Regulation of Cell Metabolism, 
Ciba Foundation symp. (by invitation), 
London, England. (G. E. W. Wolsten- 
holme, 41 Portland Pl., London, W.1.) 

28-2. Home Economics, 9th intern. 
cong., College Park, Md. (Congress Di- 
rector, American Home Economics Assoc., 
1600 20 St., NW, Washington 9.) 

28-8. Statistical Summer Seminar, Ded- 
ham, Mass. (I. Weiss, Bell Telephone 
Labs., North Andover, Mass. ) 


August 


4-9. Microbiology, 7th intern. cong., 
Stockholm, Sweden. (F. C. Harwood, Soc. 
of American Bacteriologists, c/o Waverly 
Press, Inc., Mt. Royal and Guilford Aves., 
Baltimore 2, Md.) 

7-9. Electron Microscope Soc., annual, 
Los Angeles, Calif. (C. M. Schwartz, 
Battelle Memorial Inst., 505 King Ave., 
Columbus 1. Ohio. ) 

10-16. Radiation Research, intern. 
cong., Burlington, Vt. (H. M. Patt, Ar- 
gonne National Lab., P.O. Box 299, Le- 
mont, Ill.) 

11-13. International Mathematical 
Union, 3rd general assembly, St. Andrews, 
Scotland. (F. Smithies, Mathematical 
Inst., 16 Chambers St., Edinburgh 1, 
Scotland. ) 

11-16. Occupational Therapists, World 
Federation’s 2nd intern. cong., Copen- 
hagen, Denmark. (Mrs. I. Worsoe, Hvid- 
klovervej 10, Aarhus, Denmark.) 

12-13. Economic Botany Conf., New 
York, N.Y. (D. J. Rogers, New York 
Botanical Garden, Bronx Park, New York 
58.) 

13-15. Electronic Standards and Meas- 
urements Conf., Boulder, Colo. (J. F. 
Brockman, National Bureau of Standards, 
Boulder. ) 

13-15. Industrial Applications of X-ray 
Analysis, 7th annual conf., Denver, Colo. 
(W. M. Mueller, Metallurgy Div., Denver 
Research Inst., University of Denver, 
Denver 10.) 

13-19. Seaweed Symposium, 3rd_in- 
tern., Galway, Ireland. (C. O. hEocha, 
Chemistry, Department, Univeristy Col- 
lege, Galway. ) 

13-20. Insect Pathology and Biological 
Control, intern. conf., Prague and Smo- 
lenica, Czechoslovakia. (J. Weiser, Inst. 
of Biology, Nacvicisti 2, Prague XIX, 
Czechoslovakia. ) 

13-20. International Astronomical Un- 
ion, 10th general assembly, Moscow, 
U.S.S.R. (P. Th. Oosterhoff, IAU, Lei- 
den Observatory, Leiden, Netherlands.) 

15-20. World Medical Assoc., 12th gen- 
eral, Copenhagen, Denmark. (World 
Medical Assoc., 10 Columbus Circle, New 
York 19.) 
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17. American College of Hospital Ad- 
ministrators, 24th annual, Chicago, IIl. 
(ACHA, 620 N. Michigan Ave., Chicago 
11.) 

17-21. Health Conf., 7th annual, Uni- 
versity Park, Pa. (M. Cashman, Pennsyl- 
vania Dept. of Health, P.O. Box 90, Har- 
risburg. ) 

18-19. American Astronautical Soc., 
Western meeting, Palo Alto, Calif. (N. V. 
Petersen, Lockheed Missile Systems Div., 
Palo Alto.) 

18-21. Conservation Education Assoc., 
5th annual, Salt Lake City, Utah. (S. D. 
Mulaik, Biology Dept., University of 
Utah, Salt Lake City.) 

18-21. Heat Transfer, AIChE conf., 
Evanston, Ill. (F. J. Van Antwerpen, 
AIChE, 25 W. 45 St., New York 36.) 

18-22. Clinical Chemistry Workshop, 
Houston, Tex. (Division of Clinical 
Chemistry, Dept. of Biochemistry, Baylor 
Univ., College of Medicine, Houston. 


25.) 
18-22. Occupational Medicine and 
Toxicology, 2nd Inter-American conf., 


Miami, Fla. (W. B. Deichmann, Dept. of 
Pharmacology, Univ. of Miami School of 
Medicine, Coral Gables, Fla.) 

18-22. Plant Science Seminar, 35th an- 
nual, Big Rapids, Mich. (E. P. Claus, Div. 
of Pharmacy, Ferris Inst., Big Rapids. ) 

18-22. Semiconductors, intern. conf., 
IUPAP, Rochester, N.Y. (D. L. Dexter, 
Dept. of Physics, Univ. of Rochester, 
Rochester. ) 

18-23. New England Assoc. of Chem- 
istry Teachers, 20th summer, Kingston, 
R.I. (J. A. Martus, College of the Holy 
Cross, Worcester 10, Mass.) 

18-25. Religion in the Age of Science, 
5th summer conf., Star Island, N.H. 
(Institute on Religion in an Age of Sci- 
ence, 280 Newton St., Brookline 46, 
Mass. ) 

20-23. Photofluorography, intern. cong., 
Stockholm, Sweden. (International Cong. 


of Photofluorography, P.O. Box 5097, 


Stockholm 5.) 

20-27. Australian and New Zealand 
Assoc. for the Advancement of Science, 
33rd cong., Adelaide, Australia. (J. R. A. 
McMillan, Science House, 157-161 Glou- 
cester St., Sydney.) 

20-27. Genetics, 10th intern. cong., 
Montreal, Canada. (J. W. Boyes, Dept. 
of Genetics, McGill Univ., Montreal, 
P.Q.) 

21-23. American Farm Economic As- 
soc., Winnipeg, Canada. (L. S. Hardin, 
Dept. of Agricultural Economics, Purdue 
Univ., Lafayette, Ind.) 

21-23. Chemical Organization of Cells, 
Normal and Abnormal, Madison, Wis. (J. 
F. A. McManus, Dept. of Pathology, 
Univ. of Alabama Medical Center, Bir- 
mingham. ) 

21-24. Cenozoic of Western Montana, 
field conf., Missoula, Mont. (A. E. Wood, 
Soc. of Vertebrate Paleontology, Dept. 
of Biology, Amherst College, Amherst, 
Mass. ) 

23-25. Rural Sociology Soc., annual, 
Pullman, Wash. (H. F. Lionberger, Dept. 
of Rural Sociology, Univ. of Missouri, 
Columbia. ) 

24-28. American Inst. of Biological 
Sciences, annual, Bloomington, Ind. (H. 
T. Cox, AIBS, 2000 P St., NW, Wash- 
ington 6.) 








The following 25 meetings are being 
held in conjunction with the AIBS meet- 
ings at Bloomington, Ind. 


American Bryological Soc., annual. 
(Mrs. V. S. Bryan, Botany Dept., Duke 
Univ., Durham, N.C.) 

American Fern Soc., annual. (Miss M. 
E. Faust, 501 University Pl., Syracuse 10, 
N.Y.) 

American Microscopical Soc., annual. 
(D. G. Frey, Dept. of Zoology, Indiana 
Univ., Bloomington. ) 

American Phytopathological Soc., 50th 
anniversary. (W. B. Hewitt, Dept. of 
Plant Pathology, Univ. of California, 
Davis. ) 

American Soc. for Horticultural Sci- 
ence, annual. (R. E. Marshall, Dept. of 
Horticulture, Michigan State Univ., East 
Lansing. ) 

American Soc. of Ichthyologists and 
Herpetologists, annual. (R. Conant, Phila- 
delphia Zoological Garden, 34th and Gi- 
rard Ave., Philadelphia 4, Pa.) 

American Soc. of Limnology and 
Oceanography. (B. H. Ketchum, Woods 
Hole Oceanographic Inst., Woods Hole, 
Mass. ) 

American Soc. of Naturalists. (B. Wal- 
lace, Long Island Biological Assoc., Cold 
Spring Harbor, N.Y.) 

American Soc. of Parasitologists, an- 
nual. (P. E. Thompson, Research Div., 
Parke, Davis & Co., Detroit 32, Mich.) 

American Soc. of Plant Physiologists, 
annual. (G. R. Noggle, Dept. of Botany, 
Univ. of Florida, Gainesville. ) 

American Soc. of Plant Taxonomists. 
(R. F. Thorne, Botany Dept., State Univ. 
of Iowa, Iowa City. ) 

American Soc. of Zoologists. (S. Cro- 
well, Dept. of Zoology, Indiana Univ., 
Bloomington. ) 

Biometric Soc., ENAR. (T. W. Horner, 
General Mills, Inc., 400 Second Ave., S., 
Minneapolis 1, Minn. ) 

Botanical Soc. of America, annual. (H. 
C. Bold, Dept. of Botany, Univ. of Texas, 
Austin 12.) 

Ecological Soc. of America. (J. E. 
Cantlon, Dept. of Botany and Plant 
Pathology, Michigan State Univ., East 
Lansing. ) 

Mycological Soc. of America, annual. 
(E. S. Beneke, Dept. of Botany and Plant 
Pathology, Michigan State Univ., East 
Lansing. ) 

National Assoc. of Biology Teachers. 
(P. Fordyce, Broad Ripple High School, 
Indianapolis, Ind.) 

Nature Conservancy. (G. B. Fell, 4200 
22 St., NE, Washington 18.) 

Phycological Soc. of America, annual. 
(W. A. Daily, Dept. of Botany, Butler 
Univ., Indianapolis 7, Ind.) 

Potato Assoc. of America, annual. (R. 
V. Akeley, Crops Research Div., USDA, 
Plant Industry Station, Beltsville, Md.) 

Society for Industrial Microbiology, 
annual. (C. L. Porter, Dept. of Biological 
Sciences, Purdue Univ., West Lafayette, 
Ind.) 

Society of Protozoologists, annual. (N. 
D. Levine, College of Veterinary Medi- 
cine, Univ. of Illinois, Urbana. ) 

Society for the Study of Development 
and Growth. (R. O. Erickson, Dept. of 
Botany, Univ. of Pennsylvania, Philadel- 
phia 4.) 
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Society of Systematic Zoology. (R. E. 
Blackwelder, Box 500, Victor, N.Y.) 

Tomato Genetics Cooperative. (E. C. 
Stevenson, Horticulture Dept., Purdue 
Univ., West Lafayette, Ind.) 





24-29. Atmospheric Diffusion and Air 
Pollution, intern. symp., Oxford, England. 
(F. N. Frenkiel, Applied Physics Lab., 
Johns Hopkins Univ., Silver Spring, Md.) 

24-29. Mental Health, world federation, 
11th annual, Vienna, Austria. (Miss E. 
M. Thornton, World Federation for Men- 
tal Health, 19 Manchester St., London, 
W.1, England. ) 

24-30. Prehistoric and Protohistoric 
Science, 5th intern. cong., Hamburg, Ger- 








TEALILES 
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many. (Biro des Internationalen Kon- 
gresses fiir Vor- und Friigeschichte, c/o 
Fremdenverkehrs- und Kongresszentrale, 
Hamburg 1, Bieberhaus, Hachmannplatz. ) 

25-28. Institute of Mathematical Sta- 
tistics, annual, Cambridge, Mass. (G. E. 
Nicholson, Jr., Dept. of Statistics, Univ. 
of North Carolina, Chapel Hill.) 

25-28. Mathematical Assoc. of America, 
39th summer, Cambridge, Mass. (H. M. 
Gehman, Univ. of Buffalo, Buffalo 14, 
N.Y.) 


Erratum: The correct address for the Society 
for the Scientific Study of Sex is 1 E. 42 St., New 
York 17, N.Y. The society will hold its first meet- 
ing on 8 November at the Barbizon-Plaza Hotel in 
New York. 
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Letters 


Withdrawal versus Withholding 
of Positive Reinforcement 


C. B. Ferster (J) in his experiments 
used withholding of food reinforcement 
(called by him withdrawal of positive 
reinforcement) in differentiation of con- 
ditioned motor reflexes. It seems, how- 
ever, that under the circumstances of his 
experiments, the procedure cannot be 
considered as “the withdrawal of posi- 
tive reinforcement” nor as “the with- 
drawal of the situation in which the re- 
inforcement occurs.” The situation in 
which the reinforcement occurred was 
only partially changed by switching off 
of the overhead lamp, or by appearance 
of the red light, and in spite of the fact 
that the animal performed the move- 
ment (pressing of the key), the rein- 
forcement was withheld. The differen- 
tiation which was attempted in these 
experiments developed slowly and was 
only a partial one, because the reinforce- 
ment was withheld regularly only when 
the movement occurred during periods 
when the red light appeared, whereas in 
the absence of the red light the rein- 
forcement was applied irregularly. 

Ferster emphasizes in his report the 
analogy between the punishment and the 
withholding of positive reinforcement, 
both of which had as a result the elimi- 
nation of the conditioned movement. 
But I think that there is a very impor- 
tant difference between the two events: 
the punishment, whether used in classic 
conditioning (type I) or in escape or 
avoidance conditioning (type II) (2), 
can give rise to new conditioned move- 
ments, whereas the differential inhibi- 
tion can only eliminate some preexisting 
conditioned movements. The suggestion 
that punishment and differentiation have 
common “aversive” features is, as of the 
present time, based only on introspective 
impressions. 

In my own experiments (3), when 
real withdrawal of positive reinforce- 
ment was used, a new kind of behavior 
was obtained. These experiments con- 
sisted in the withdrawal of food during 
the act of eating. The withdrawal was 
signaled by an acoustic stimulus applied 
5 to 10 seconds beforehand. After sev- 
eral such trials the animal stopped eating 
when the stimulus sounded and turned 
away from the food tray. This condi- 
tioned “cessation reflex” was later differ- 
entiated: the food was withdrawn after 
one of the stimuli, but after another it 
was not. During the action of the first 
stimulus the dog turned away from the 
food, but during the action of the other 
(that which was not reinforced by with- 
drawal of food), he ate without inter- 
ruptions. 

Thus, both the inhibition produced by 
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withdrawal of food and punishment by 
pain reinforcement may give rise to new 
conditioned movements. 

A. W. ZBrozyNa 
Department of Neurophysiology, 
Nencki Institute of Experimental 
Piology, Warsaw, Poland 
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A. Zbrozyna is correct in stating that 
in establishing the aversive event in my 
experiment I did not withdraw all of 
the stimuli correlated with reinforce- 
ment. The stimulus I withdrew is the 
one differentially correlated with rein- 
forcement. The conditioned response was 
never reinforced in the absence of the 
overhead light, while, alternately, it was 
intermittently reinforced in its presence. 
That the rate of pressing the key fell to 
zero in the absence of the overhead light 
is evidence of its effectiveness. The aver- 
sive nature of the absence of the over- 
head light is demonstrated by the sup- 
pression of key pressing during a second 
stimulus preceding the termination of 
the experiment (warning stimulus). 

This experimental procedure has been 
studied extensively with electric shock 
as the aversive stimulus (see 7). Whether 
the degree of aversiveness of the stimu- 
lus correlated with the nonreinforcement 
of the conditioned response depends on 
how many of the stimuli present during 
reinforcement are withdrawn is an ex- 
perimental question worth raising. For 
example, would the discontinuation of 
the reinforcement of key pressing be 
more aversive if we physically removed 
the animal from the experiment for 60 
minutes rather than “prevented” him 
from emitting the conditioned response 
by presenting a stimulus in whose pres- 
ence the conditioned response has con- 
sistently gone unreinforced in the past? 

The paradigm used in my experiment 
investigates only one aspect of an aver- 
sive stimulus: the suppression of some 
on-going, positively reinforced behavior 
by a stimulus preceding the aversive 
event. Other properties of aversive stim- 
uli (such as electric shock) not studied 
in this experiment include (i) the prop- 
erty of maintaining another response 
which terminates, postpones, or avoids 
the aversive event; (ii) the property of 
differentially suppressing conditioned or 
otherwise maintained behavior by pun- 
ishment—that is, by application of the 
aversive event to the response that is to 
be suppressed. Experiments demonstrat- 
ing both the first (2, 3) and second 
property (2) of the discontinuation of 
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positive reinforcement have already been 
carried out, although they have not yet 
been published. 

_C. B. FERSTER 
Institute of Psychiatric Research, 
Indiana University, Indianapolis 
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Prepublication Problems 


The editorial in Science [127, 623 
(1958)] on “Pitfalls of prepublication” 
called attention to a new type of scien- 
tific publication problem. 

Problems of printing the works of 
productive, perhaps overproductive, 
scholars are old ones. By the 17th century, 
for example, the practice of rushing into 
print was deplored by William Harvey, 
who wrote of “the crowd of foolish 
scribblers whose observations were as in- 
consequential as their theories were 
wordy” (/). Lilienthal, in his De Machi- 
avellismo Literario, likened the offspring 
of such scholarly productivity to blind 
whelps brought forth without pain (2). 
Johann Mencken, writing in 1715 in De 
Charlataneria Eruditorum (3), could not 
overlook mentioning “those writers who 
consider themselves suitably blessed if 
no year, or better, no month passes with- 
out receiving something new from their 
exceedingly fruitful minds.” 

Until I read the Science editorial, how- 
ever, I had been aware of only one 
complaint regarding prepublication pro- 
ductivity. That complaint concerned 
Paracelsus, whe dictated the majority of 
his books. One of his students complained 
that they were dictated at such a speed 
“you'd think that the devil was speaking 
in him” (4). This prepublication com- 
plaint is interesting historically but barely 
applicable, because Paracelsus’ books 
were handwritten manuscripts. 

Today, however, all sorts of duplicat- 
ing processes exist, making possible an 
extensive, but strictly informal. kind of 
publication—that is, prepublication. The 


Science editorial mentioned one reason’ 


for prepublication: accelerating the re- 
search process. Sending mimeographed 
copies of articles in press to colleagues 
makes them immediately cognizant of in- 
formation that may not appear for 
months or, in the case of some journals 
in my own field, for years. In the field 
of psychology, three other reasons for 
duplicated copies have been advanced: 
(i) There is a growing tendency for con- 
vention “handouts” to take the form of 
full drafts of the paper to be read (5). 
(ii) Brief reports, limited to one printed 
page, are solicited by one journal for 
early publication. An author, however, is 
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required to prepare at least 100 mimco- 
graphed copies of a full report of the re- 
search study to send without charge to 
all who request it (6). (iii) Authors of 
manuscripts not yet submitted for publi- 
cation are routinely advised to give them 
a “trial run” on professional colleagues 
(7). In many cases the feeling seems to 
be “the more the merrier,” and mimeo- 
graphed copies are scattered broadside. 

A few years’ collection of such items 
may result in confusion about citations 
and reduce the helpfulness of the refer- 
ence section of articles. Gradually, a 
fixed procedure is being introduced in 
psychological writing (7). For example, 
only articles accepted for publication 
may be designated “in press.” In such 
cases the name of the accepting journal 
is part of the citation form. If a paper 
has been presented at a meeting, the pre- 
ferred forms of citation are (in order of 
rank) to the published version of the 
paper, te the published abstract, or (if it 
is essential to cite the paper and no ver- 
sion exists in the professional literature) , 
to the title and author, followed by a 
blanket citation, such as “paper read at 
Va. Acad. Sci., Old Point Comfort, May, 
1957.” It should be noticed that this 
least preferred method eliminates cita- 
tion of a specific page reference for any 
quotation and thus avoids difficulties oc- 
casioned by editorial changes in a version 
published later. To differentiate between 
convention “give-aways,” which often 
bear only a title and the author’s name 
for identification, and the full reports 
mentioned in (ii), I suggested that such 
material carry a reference to the brief, 
published report. My suggestion was 
adopted by the editor, L. F. Shaffer (per- 
sonal communication). It is in the hope 
that these methods will be of use to re- 
search workers in other fields that they 
are presented here. 

Early alchemists, like Paracelsus, re- 
sembled donkeys lured along by carrots 
dangling before their noses. Todav’s sci- 
entists are like jet planes—propelled by 
their own exhaust. For, anparently, it is 
only in our communication-conscious era 
that problems of prepublication arise. 
Concrete remedies are necessary, lest the 
exhaust eradicate bibliographic accuracy. 

Det Leso 
Richmond Professional Institute, 
Richmond, Virginia 
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You can produce predictable, 
repeatable acceleration-shock 
thrusts to 40,000 Ibf. with Hyge 


Hyge gives you an amazingly simple way 
to simulate actual service conditions for 
shock testing small and large assemblies. 

Hyge gives you complete control over 
all variables. It ends the guesswork in- 
herent in such devices as air cannons, 
impact hammers, and drop towers. 

With Hyge you can accelerate a speci- 
men to several hundred g’s in just milli- 
seconds with exact reproduction of pre- 
square, and 


set half-sine, sawtooth 


patterns. 

How it works 

Hyge is a piston in a cylinder which is 
divided by an orifice plate. Using nitro- 
gen, you build up a small pressure against 


the top of the piston, sealing it to the 
orifice plate. You can then build up a 
very large pressure against the bottom of 
the piston, since you are working against 
only the small area exposed by the orifice. 
As soon as the pressure against the bot- 
tom overbalances the top pressure, the 
seal breaks and the whole piston bottom 
is exposed to the larger pressure. The 
piston is then thrust upwards at a tre- 
mendous speed. 

Hyge transmits this thrust directly 
through a column to a test platform 
which rides on deceleration rails. Pre- 
selected metering pins control the thrust 
pattern, make it infinitely repeatable. 


Free bulletin 

Bulletin 4-70 gives you much more 
information on the theory and applica- 
tion of Hyge, including specifications and 
accessories for the HY-6000 Hyge and 
the smaller, 10,000 Ibf. Hy-3000. 


Consolidated Electrodynamics 





Rochester Division, Rochester 3, N. Y. 


SALES AND SERVICE OFFICES IN PRINCIPAL CITIES 
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ENGINEERS—SCIENTISTS 
NUCLEAR SPECIALISTS 


New Contracts Create 
Additional Cpportunities 
with Steadily Expanding 





‘act 


Nuclear Products-Erco Division 
ACF INDUSTRIES INC. 


This ACF Division has rolled up a 
record of conspicuous success in 
commercial nucleonics (research, 
test, power and. training reactors) 
since it entered the field in the 
early days of reactor development. 


Right now Nuclear Products-Erco 
Division (Washington, DC) is serv- 
ing as prime contractor for the re- 
search reactors for MIT, Wright 
Patterson AF Base as well as sev- 
eral foreign governments; and de- 
signing 2 major power reactors for 
the Atomic Energy Commission. 


In Albuquerque, ACF is making 
major developmental contributions 
in the field of nuclear rocketry in 
conjunction with the AEC, 


Listed are a few of our many ex- 
pansion-created positions at: 


ALBUQUERQUE 
NEW MEXICO 
(Nuclear Rocketry) 


2-PHASE FLUID FLOW 
RADIATION EFFECTS ENGINEER 
THERMAL ANALYSTS (Jr & Sr) 
REMOTE HANDLING DESIGN ENGR. 


WASHINGTON, D.C. 
(Reactor Design) 


HAZARDS ENGINEER 
THEORETICAL NUCLEAR PHYSICISTS 
EXPERIMENTAL PHYSICISTS 


(performance of critical 
nuclear experiment) 


REACTOR OPERATOR 
(3-5 years experience in reactor 
start up or operation) 


SR. NUCLEAR INSTRUMENTATION ENGR. 
(head instrumentation group) 


Salaries are commensurate with 


background and experience, 


Address your resume in confidence to: 


Edward Blatchley 


NUCLEAR PRODUCTS-ERCO 
Division of ACF Industries Inc. 


508 Kennedy Street, N.W. 
Washington 11, D.c, 
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Equipment 


The information reported here is obtained 
from manufacturers and from other sources con- 
sidered to be reliable. Science does not assume 
responsibility for the accuracy of the informa- 
tion. A coupon for use in making inquiries con- 
cerning the items listed appears on page 1462. 


™ TEMPERATURE MONITORS for any tem- 
perature from —400° to +3000°F are 
complete controls ready to connect to 
thermocouples and to source of power. 
Each monitor contains a meter-type re- 
lay together with transformer and recti- 
fier or other components for the type 
of control required. Control action may 
be on-off or limit with external reset. 
Accuracy on the order of +2 percent 
applies to most temperatures. (Assembly 
Products Inc., Dept. 81) 


© PORTABLE POTENTIOMETER PYROMETER 
uses interchangeable scales to adapt to 
a variety of thermocouples. Scales are 
available for Pt, Rh-Pt; #242-#33 al- 
loy; Ni-Ni 18 percent Mo; and LC type 
Y. The instrument also measures d-c po- 
tentials from 0 to 155 mv. (Technique 
Associates, Inc., Dept. 82) 


© PHASE-ANGLE METER provides direct 
reading without ambiguity over the fre- 
quency range 20 to 20,000 cy/sec. Angle 
is indicated from 0 to 360 deg with ac- 
curacy +1 deg. Complex or sinusoidal 
waveforms are accepted as input; the 
output is suitable for operation of re- 
corders. (Control Electronics Co., Inc., 
Dept. 83) 


™DUAL-BEAM OSCILLOSCOPE has vertical 
amplifiers with calibrated sensitivities in 
16 steps from 200 pv to 20 v/cm. Fre- 
quency response is from direct current 
to 100 kcy/sec at maximum sensitivity. 
Input impedance is 1 megohm, 47 pf 
from 1 mv to 20 v/cm. Sweep rates are 
selectable from 1 usec to 5 sec/cm. A 
horizontal-input amplifier provides for 
curve tracing with both beams simulta- 
neously at sensitivities to 0.1 v/cm. 
(Tektronix, Inc., Dept. 85) 


M FREQUENCY STANDARD for 400-cy/sec 
operation is said to be position insensi- 
tive. Output is frequency stable within 
+0.001 percent, under environmental 
conditions of vibration, from 50 to 2000 
cy/sec, up to 18 g; shock up to 50 g; 
steady-state accelerations of 20 g; and 
temperature between — 20° and + 70°C. 
The unit is hermetically sealed. (Gyrex 
Corporation, Dept. 86) 


@ RADIOACTIVITY STORAGE CONTAINER for 
medical applicators consists of a lead 
shield 2 in. thick mounted in a cubical 
wood enclosure. The container will safely 
shield up to 125 mc of cobalt-60 or 165 
mg of radium. (NRD Instrument Co., 
Dept. 111) 





™ ULTRASONIC GAGE is self-contained for 
thickness gaging, recording, and detec- 
tion of laminar flaws and includes con- 
nections for automatic sorting and re- 
jection. Thickness between 0.005 and 2.5 
in. can be measured from one side of the 
material. Accuracies as high as +0.02 
percent are said to have been achieved 
in applications which involved observa- 
tions of differential between a sample 
and a reference of the same nominal 
thickness, The output record is produced 
by a strip-chart recorder. Readings are 
made directly, in terms of thickness. 
(Branson Instruments Inc., Dept. 88) 


™ ANALOG-TO-DIGITAL CONVERTER operates 
by comparing input voltage with an in- 
ternal reference voltage derived by sum- 
ming weighted current from a precision 
power supply. The instrument is a solid- 
state device operating at the rate of 100,- 
000 bits per second to produce 6000 con- 
versions per second. Accuracy is +0.05 
percent of full scale. A conversion can 
be initiated by a push button or by an 
externally applied 2-v transient. The 
reading is displayed visibly by neon in- 
dicators in binary-coded decimal form 
and is available at output terminals. 
Both serial and simultaneous outputs are 
available. (Fischer and Porter Co., Dept. 
90) 


™ POWER SUPPLY is designed to furnish 
low-voltage a-c and d-c power for stu- 
dent laboratory use. The unit, which 
plugs into a standard 115-v a-c outlet, 
may be used by as many as eight stu- 
dents at a time. Outputs include 6 and 
12 v d-c at 10 amp and 6, 12, and 24 
v a-c at 10 amp. Also provided are four 
neon continuity lamps for circuit-tracing. 
(Universal Scientific Co., Inc., Dept. 89) 


™ SIX-CHANNEL RECORDER provides recti- 
linear inked or electric-stylus records. In- 
put range for 20-mm deflection is adjust- 
able from 1 to 200 v in seven steps. Drift 
is +0.5 mm in 8 hr. Six paper speeds, 
from 0.5 to 25 or from 1.2 to 50 mm/sec, 
are regulated within +1 percent. Re- 
sponse is flat to 40 cy/sec. Channel-gain 
calibration is provided by an internal 
standard cell. A regulated stylus power 
supply is available as optional equip- 
ment. (Mid-Century Instrument Corp., 
Dept. 109) 


@GLASS-SCREENS perforated with 562,- 
000 precisely etched holes per square 
inch are being produced for electron 
storage-tube applications. Transmission 
of the screens may be from 40 to 70 per- 
cent. The screens are manufactured by a 
photo-etching process. The largest screen 
diameter is 1.5 in., and the thickness is 
0.002 to 0.005 in. (Corning Glass Works, 
Dept. 112) 

JosHUA STERN 
National Bureau of Standards 
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CLASSIFIED: 25¢ per word, minimum 
charge $4.25. Use of Box Number 
counts as !0 additional words. Pay- 
ment in advance is required. 

COPY for classified ads must reach 
SCIENCE 2 weeks before date of issue 
(Friday of every week). 

DISPLAY: Rates listed below—no charge 
for Box number. Monthly invoices will 
be sent on a charge account basis — 
provided that satisfactory credit is 
established. 

Single insertion 
13 times in 1 year 
26 times in 1 year 23.00 per inch 
52 times in 1 year 22,00 per inch 

For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date 
of issue (Friday of every week). 

Replies to blind ads should be addressed 
as tollows: 

Box (give number) 


Science 
1515 Massachusetts Ave., NW 
Washington 5, D.C. 


$26.00 per inch 
24.00 per inch 














iili| POStT40NS OPEN ill 


Bacteriologist. M.S. or Ph.D. in bacteriology 
plus experience in large hospital, university or 
public health field in responsible position. Super- 
vise bacteriology laboratory in progressive bos- 
ton hospital with university affiliations. Oppor- 
tunity for research. Salary open. Box 155, 
SCIENCE, 6/27 








(a) Biologist qualified to direct research group 
engaged in study of schizophrenia and action of 
psychoactive drugs; university sponsored proj- 
ect; preferably scientist in assistant professor 
class or higher; Midwest. (b) Technical Direc- 
tor; Ph.D., organic or biochemistry, preferably 
physician; technical division of 100; duties: clin- 
ical evaluation, research development, contri] 
and veterinary research; $20,000; Midwest. (c) 
Science Executive with record ot accomplisn- 
ment in synthetic organic chemistry; long-estab- 
lished company producing fine chemicals, phar- 
maceutical intermediates, medical drugs ; $15,000- 
$20,000; East. (d) Translator experienced in 
medical writing; literature abstracting and 
searching; pharmaceutical company; $8000- 
$12,000; East. S6-3 Medical Bureau, Burneice 
Larson, Director, 900 North Michigan, Chicago, 





(a) Chemist; M.S. experienced clinical chem- 
istry for newly created position, private labora- 
tory of three-doctor pathology group serving sev- 
eral area hospitals; to $6000; midwestern resort. 
(b) Bacteriologist; M.S. or better to head de- 
partment, well-equipped and modern laboratory, 
200-bed general hospital; approved technology 
school; also part-time teaching in bacteriology 
and zoology, nearby college at $2000 for 9 
months; Mideast. (c) Bacteriologist; B.S., M.S. ; 
hospital now expanding to 350 beds; up to 
$5000; Florida. (d) Clinical Chemist; M.S., 
Ph.D.; group of four pathologists serving sev- 
eral hospitals; to $8000; residential, college 
city; Midwest. (e) Endocrinologist; M.D., 
Ph.D. experienced endocrinological research to 
head department, midwestern pharmaceutical 
house; prefer experienced hormonal, adrenal re- 
search; supervise nine; $10,000 up. Woodward 
Medical Bureau, Ann Woodward, Director, 185 
North Wabash, Chicago. 





Experienced Cytotechnologist. Papanicolaou Re- 
search Laboratory, 1300 York Avenue, New 
York 21, New York. uc 





NEW WORLD-WIDE GRADUATE 
AWARD DIRECTORY. First compilation ever 
prepared for American scientists, teachers, and 
librarians to subsidize their education and re- 
search in more than 350 universities in 45 states, 
30 forei; lands. Stipends $200-$10,000. Com- 
plete information. Just published. Send $2 now. 

RUSADE, Sci., Box 99, Station G, Brooklyn 
22, N.Y. eow 





Ph.D. Pharmacologist or Enzymologist to design 
and carry out a program for the pharmacologic 
evaluation of enzymes. Some industrial experi- 
ence preferred. Position will require supervisory 
ability as a senior member of pharmacology sec- 
tion of a progressive midwestern pharmaceutical 
company. Send résumé and salary requirements 
to Box 145, SCIENCE. 6/13, 20 


SCIENCE TEACHERS, LIBRARIANS, AD- 
MINISTRATORS urgently needed for posi- 
tions in many states and foreign lands. Monthly 
non-fee placement journal since 1952 gives com- 
plete job data, salaries. Members’ qualifications 
and vacancies listed free. 1 issue, $1.00. Yearl 

(12, issues) membership -00. CRUSADE, 
SCI., Box 99, Station G, Brooklyn 22,N.Y. ew 
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I\||| POSITIONS WANTED || 


Biologist, D.Se.; 6 years’ research experience 
university, research institutes, pharmaceutical 
company. Hematological, histological immuno- 
logical, isotope tracer techniques. Fluent four 
languages. Desires research position. Box 146, 
SCIENCE. 6/20 








M.D.; 6 years industrial research and develop- 
ment experience in pharmacology and toxicology. 
Research, writing or industrial medicine desired. 
Box 159, SCIENCE. c 


Microbiologist, Ph.D.; biochemical background, 
research, teaching experience, publications. Pre- 
fer academic type position. Box 152, SCIENCE. 


il POSITIONS WANTED ji 


Pharmacologist; 8 years, professor and head, 
pharmacology department, state university; 4 
years, director, research, pharmaceutical com- 
pany. Medical Bureau, Burneice Larson, Direc- 
tor, $00 North Michigan, Chicago. xX 








Science Translator, experienced in translating 
and abstracting English, German, and Spanish 
publications on biological, chemical, metallur- 
gical, and geological research. Box 158, SCI- 
ENCE. X 








Virologist, Ph.D.; 33, well-qualified; interests, 
cancer, infectious diseases, pathogenesis; pres- 
ently in industry. Desires research academic posi- 
tion. Box 154, SCIENCE. 7/4 
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Information Requisition 


20 June 1958 


It’s simple: Mark — Clip — Fold — Mail 
No stamp required 


This coupon is for your convenience—to facilitate your requests for further 
information about advertised products and items in Equipment News. 
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Fasten Here Only 
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Your sets and files of 
scientific journals 
are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
eriodical files you are Mer | to sell at high mar- 
fet prices. Write Dept. A3S, CANNER’S, Inc. 
Boston 20, Massachusetts 











SCIENTIFIC JOURNALS WANTED 


Sets, Runs and Volumes bought at top prices. 
—_—_—_—_————_ Your wants supplied from 
our Back Files of over 3,000,000 periodicals. 


Abrahams Magazine Service; N. Y. 3, N. Y. 








MAMMARY TUMORS IN MICE 
AAAS Publication No. 22 
By members of the staff of the Na- 
tional Cancer Institute, National 
Institutes of Health, U.S. Public 
Health Service 
Edited by FOREST RAY MOULTON 

74%" x 11%", double column, cloth, 
references, 20 tables, 52 illus. Pub- 
lished 1945—New offered at reduced 
price 

$3.00 prepaid orders by AAAS Members, 

$3.50 retail 


AAAS 
1515 Massachusetts Avenue, NW 
Washington 5, D.C. 
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: whe npr, 
albino rats \ 


*Descendants of the § 
Sprague-Dawley and 
Wistar Strains 


. 
Hypophysectomized 
Rats 


8 
HENRY L. FOSTER, D.V.M. 


President and Director 


THE CHARLES RIVER BREEDING LABS. 
Dept. B, Wilmington, Mass. 


BACTERIOLOGICAL AND GROSS 
TISSUE STUDY TECHNIQUES USED 
IN OUR QUALITY OL 


HUNTINGDON FARMS, INC. 
2548 NORTH 27th ST. PHILA. 32, PA. 


ALBINO RATS 
SWISS MICE 


Price lists on request 


DAN ROLFSMEYER CO. 
Ph. Alpine 6-6149 
Route 3, Syene Road, Madison, Wisconsin 


WHITE MICE 


Hamsters, Guinea Pigs and Rats 
J.E.STOCKER Box4 Ramsey, N.J. 









































Sprague-Dawley, Inc. 
Pioneers in the development of the 
standard laboratory rat. 
Sprague-Dawley, Inc. 


P.O. Box 2071, Madison 5, Wisconsin 
Phone: CEdar 3-5318 
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HOW TO “SEE” 
AND “FOLLOW” UNPAIRED ELECTRONS 


through EPR spectroscopy, they pinpoint conditions on a molecular scale 


(Electron Paramagnetic Resonance) 





Number 14 of a series 


DISCUSSION: A considerable amount of interest has been generated in 
the study of par gnetic r btained in carbon blacks, stem- 
ming perhaps from the importance of carbon blacks as reinforcements in 
rubbers and their applications in catalysis. 


Figure A shows a typical EPR spectrum of a carbon black with a slightly 
larger than average particle size that has been exposed to atmospheric 
conditions. When this sample is pumped on with a vacuum pump, the 
spectrum in Figure B is obtained. The gain in B is down by a factor of 10. 
The spectrum in B indicates a typical Fens radical at g=2 but differs from 
Figure A in that the line width has changed from 40 to 7 gouss. When 
pure dry oxygen is introduced into this same tube the free radicals seem 
to disappear and the spectrum in Figure C (gain same as A) is obtained. 
If the oxygen is again pumped off and dry Nz is introduced, the same 





FIG. A EiGres | FIG.C 
Atmospheric condition i 5 Evacuated 


i 
Gain: X.001-7 

~ Mod: Hi-6(400cps) . 
Power: 180 MW oan 
Response: .3 sec. 


Gain: X.01-7 

=. Mod: Hi-7(400cps) ——. 
Power: 180 MW s®* 
Response: .3 sec. 
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Selected by the U.S. 


Write today for additional es oo ; — 
opedag-neseg Seeds ag examples and information ® v ; RIAN associates 
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Oxygen introduced 


Gain: X.01-7 

Mod: Hi-7(400cps) 
*~ Power: 180 MW Power: 1 

Response: .3 sec. 


E-P-R 
AT WORK 


EPR spectroscopy provides the scientist with a singu- 
larly exclusive “sense.” It searches the specimen and sees 
unpaired electrons and their environmental interactions. 
These may be observed in many forms: free radicals — bi- 
radicals — triplet electronic states — transition element ions 
— semi-conductor impurities — radiation damage sites or 
color centers. 

Interpretation of the EPR spectrum through the location 
and intensity of resonant peaks can often reveal quantity 
and identity of the unpaired electrons as well as informa- 
tion about the surrounding molecular structure. To assist 
the study of chemical kinetics, EPR spectra can be made 
under varying temperature and chemical environment. 

In addition to manufacturing EPR spectrometers and 
accessories, Varian Associates maintains a staff of scientists 
experienced at EPR techniques and able to advise on di- 
verse applications. 


DISAPPEARING FREE RADICALS 


sharp resonance of Figure B persists. If O: is introduced, on top of the 
N: again nothing happens to the resonance line, but if the Nz is first 
pumped off and O: is added, then the spectrum of Figure C is repeated. 
If instead of O2, ordinary air from a compressor is introduced, the spec- 
trum of Figure A is obtained. Figure D is a spectrum of a more finely di- 
vided carbon black, to which the same pumping procedure was applied. 
The disappearance of the free radicals seems to be dependent upon the 
amount J oxygen that can be adsorbed on the surface of the carbon 
black particles. The adsorption of oxygen results in a paramagnetic 
broadening of the free radical occurring in the black itself. The effect 
can be so great as to broaden the line to the extent that it disappears 
into the noise level. 


FIG. D 
Fine carbon black evacuated 
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Gain: X.1-10 

Mod: Hi-9(400cps). ———-—_—-—-—~ 
80 MW 

Response: 1 sec. 
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PALO ALTO 18, CALIFORNIA 








a new radioisotope counting system 


for biological and clinical research 


Nuclear-Chicago’s DYNACON®—a system for 


measuring C's, H3, S35 in gases, liquids, solids 


Operator places 250 ml. ion chamber on Dynacon con- 
verter, Sample may be read directly in microcuries or 
dis./sec. on meter and recorder. 


The Model 6000 Dynacon is an outstanding 
new system from Nuclear-Chicago for the bio- 
chemist or scientist measuring soft beta 
ANIMAL emitting isotopes. Combining economy and pre- 
a. cision with unmatched versatility, it will accept 
and measure gas, liquid, and solid samples 
ranging in activity from a millicurie to a micro- 
microcurie without dilution or absorption 
techniques. It is the ideal instrument for making 
continuous gas flow measurements in plant 
l uptake and animal metabolism studies when 
used with the flow-type ion chamber. The 
ot ite system’s design provides highest reproduc- 
ibility while eliminating all errors due to coin- 
000 cidence losses, register losses, or electronic 
eerNACON drift. Write for full specifications including 
son risa typical biological applications of the new 

Apparatus for continuous measurement of respired C1402 Dynacon electrometer. 


from small animals includes glassware, flow-type ion cham- 
ber, Dynacon electrometer, and chart recorder. 
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